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@ San Diego Gas & Electric Co.—One B&W Radiant Boiler of 
this design—575,000 lb. per hr. at 1475 psi, 950F—is on order for Silver 
Gate Station. Four other B&W boilers are now in service at this station. 


© Pacific Gas & Electric Co.— Fourteen new B&W Radiant Boilers, 
eight of this design and six of a modified design, have recently been installed 
or ordered for service at three stations: Kern — four 450,000 Ib. per hr. 
units (2 for 1500 psi at 935F, and 2 for 1550 psi at 935F): Station P—four 
475,000 Ib. per hr. units of the modified design, 1550 psi, 950F. All units 
are installed outdoors and fired by oil and natural gas. 





© Southern California Edison Co.—Seven B&W Radiant Boilers 
of this design—400,000 Ib. per hr. at 1000 psi, 900F—have recently gone 
into service at the new Redondo Beach Station. All units are installed out- 
doors and fired by oil and natural gas. 
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NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE - Division of GENERAL MOTORS 


BRISTOL, CONNECTICUT 
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Fork Truck 


DOES 


FOR LESS ‘‘PAY’’ 





because it has 


Available only in CLARK’S gasoline- 
powered Utilitruc, DYNATORK DRIVE 
eliminates the clutch and conventional 
transmission. Nothing comparable in the 
fork-lift-truck field. Benefits so numerous 
that the important question is: CAN 
YOU AFFORD TO BE WITHOUT IT? 

To help get the answer—to enjoy 
unsurpassed counsel on any 
materials-handling matters—CONSULT CLARK. 
Please direct inquiries on your business 
letterhead to address listed below. 


INDUSTRIAL TRUCK DIVISION 


CLARK EQUIPMENT COMPANY 


BATTLE CREEK ‘88, MICHIGAN 
AUTHORIZED CLARK INDUSTRIAL TRUCK PARTS AND SERVICE STATIONS IN STRATEGIC LOCATIONS 
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FROM high quality, 


close tolerance “ground 
all over” Precision Ball 


Bearings 


TO low cost ‘‘un- 


ground” Ball Bearings 
of inexpensive design 


Polalomedeliltialiaaieli B 





Have you any Ball Bearing 
requirements on which we 
may quote? For complete 
information on the Nice Line 
write for Catalog No. 125. 





NICE BALL BEARING COMPANY 


NICETOWN - PHILADELPHIA: PENNSYLVANIA 
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IT PAYS TO MAKE “ONE MANUFACTURER” 


RESPONSIBLE FOR ALL YOUR GEARS AND SPEED REDUCERS 


eHILLiE \ 


: > . GEAR J 

a ween 

We design and manufacture “‘every type and 
: size’’ of Gear and Speed Reducer . . . This fact 
& is important because: (1) It assures the pur- 
é “unbiased’”’ recommendations; 


chaser of our 
Herringbone Reducer 7 : 
(2) Permits ordering from ‘‘one source”’ of supply; 


(3) Enables the purchaser to place the respon- 
sibility for the operation of their Gears and 


* Speed Reducers upon the shoulders of “one | 
? manufacturer.” — ne 
J Your inquiries are invited for information on ep re 
any type of Gear or Gear Driven Product which 
includes the widely used ‘‘Limitorque’’ 
x Motor-Operated Valve Control. Planetary Reducer 


; Send for catalog on any product, and please use 
Vertical Worm Reducer : : 
' your Business Letterhead when requesting same. 
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“AirKooled” Worm Reducer 














Limitorque Valve Operator Vertical Motor Reducer 


Continuous Tooth Herringbones Worm Gears up to 150” Spur Gears up to 150° 


; ' : up to 60° diameter. Separated diameter. Worms to diameter. Larger Gears in 
Tooth Gears up to 150” diameter. match. bolted sections. 


Philadelphia Gear Works. inc. 


— ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
camel NEW YORK «+ PITTSBURGH + CHICAGO 


Tay 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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“I've been paying for Sarco Steam Traps and temperature con- 
trols for years in wasted heat, Thought | might as well have them 
and the other advantages too."’ 


This statement was made by executives who knew the facts, but 
just ‘never got around to it.” 


Take the wax tanks illustrated. Tons of hot wax are stored, and 
poured into 100 Ib. paper bags for shipment. Too cold—it won't 
run. Too hot, it burns or ruins the bags and wastes heat. The 
Sarco No. 9 Steam Trap at the left extracts all usable heat in the 
steam coils before it lets the condensate go. The Sarco Control 
at the right, holds the temperatures within a degree—and again, 
saves steam. 


Unit Heaters start and stop at the command of Sarco Electric 
Controls. Hot water is held at correct temperatures in converters 
and tanks, or blended for wash water. Even fuel oil preheat is 
exact when an All-Sarco job is installed. These savings and many 
more are available through the Sarco Representative near you. 
Ask for Catalogs applying to your special conditions. 


SARCO 


SAVES STEAM. 





HOT WATER TANK 





























FUEL OIL PREHEATER 
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PETROLEUM REFINERIES 


Anglo-lranian Oil Co. Ltd. 

Ashland Oil & Refining Company, Inc. 
The Atlantic Refining Company 

The British American Oil Company Ltd. 
Canadian Oil Companies, Ltd. 

Cities Service Oil Company 
Continental Oil Company 
Cooperative Refinery Association 
Cosden Petroleum Corporation 

Esso Standard Oil Company 

Esso Standard Oil Co. (Lovisiana Div.) 


The Frontier Refining Co. 

Gulf Oil Corporation 

Humble Oil & Refining Company 
Imperial Oil Limited 
McColl-Frontenac Oil Company Ltd. 
Midwest Refineries, Inc. 
Mohawk Petroleum Corporation 
North Star Oil Limited 
Northwestern Refining Co. 

The Ohio Oil Co. 

Petroleos Mexicanos 


Phillips Petroleum Company 

The Pure Oil Company 

Radio Oil Refineries Limited 

Shell Development Company 
Shell Oil Company, Inc. 

Sinclair Refining Company 
Socony-Vacuum Oil Company, Inc. 
Sun Oil Company 


Tide Water Associated Oil Company, Inc. 


The Texas Company 
Union Oil Company of California 


ENGINEERS and FABRICATORS OF PETROLEUM EQUIPMENT 


Alloy Fabricators Division of Conti- 
nental Copper & Steel Industries, Inc. 
Alloy Manufacturing Co., Inc. 
Blaw-Knox Division, Blaw-Knox Co. 
Alco Products Division of 
American Locomotive Company 
Artisan Metal Products Inc. 
The Babcock & Wilcox Co. 
E. B. Badger & Sons Company 
Baeverle & Morris Coppersmithing Co. 
The J. B. Beaird Company, Inc. 
Beaumont Iron Works Company 
Subsidiary, American Locomotive Co. 
Bechtel Corporation 
Bethlehem Steel Company, Inc. 
Black, Sivalls & Bryson, Inc. 
The Boardman Co. 
C. F. Braun & Co. 
Buffalo Tank Corporation 
The Canadian Kellogg Co., Ltd. 
Catalytic Construction Company 
Chicago Bridge & Iron Company 
The Colonial Iron Works Company 


Condenser Service & Engineering Co.,Inc. 


Consolidated Western Steel Corp. 
Convair Corporation 

The Croswell Company, Inc. 

The Darby Corporation 

Dominion Bridge Company, Ltd. 


L. O. Koven & Brother, Inc. 

Dover Tank and Stack Company 
Downingtown Iron Works, Inc. 
Emerson-ScheuringTank &Mfg.Co.,Inc, 
The H. K. Ferguson Company Inc. 
Flint Steel Corporation 

The Fluor Corporation, Ltd. 

Foster Wheeler Corporation 

The Griscom-Russell Company 

S. D. Hicks & Son Company 

Henry Vogt Machine Co., Inc. 
Horton Steel Works Limited 

Houdry Process Corporation 

James Russell Engineering Works, Inc. 
Jeffersonville Boat & Machine Co. 
The Jeffrey Manufacturing Company 
John Inglis Co. Limited 

Jones & Laughlin Supply Company 
The M. W. Kellogg Company 

Leader Iron Works, Inc. 

The Lummus Company 

The McJunkin Supply Company 
Arthur G. McKee & Company 
McNamar Boiler & Tank Company 
Max B. Miller & Co., Inc. 

Montreal Locomotive Works, Ltd. 
Moorlane Company 

National Annealing Box Company 
National Tank Company 


on 
we~ > 


New York Shipbuilding Corporation 

John Nooter Boiler Works Company 

Offenhauser Company 

Oldman Boiler Works Inc. 

The Parkersburg Rig & Reel Company 

The Ralph M. Parsons Company 

Pattin Manufacturing Co. 

H. K. Porter Company, Inc. 

J. F. Pritchard & Co. 

Process Engineering Inc. 

Project Construction Corporation 

The Refinery Engineering Company 

Ross Heater & Manufacturing Co., Inc. 

A. O. Smith Corporation 

Southwestern Engineering Company 

Southwest Welding & Mfg. Co. 

Stainless Products, Inc. 

Steel and Alloy Tank Company 

Stone & Webster Engineering Corp. 

Struthers Wells Corporation 

Sun Shipbuilding & Dry Dock Co. 

The Toronto Iron Works Ltd. 

Universal Oil Products Company 

Welin Davit and Boat Division of 
Continental Copper & Steel 
Industries, Inc. 

The Whitlock Manufacturing Co. 

Wyatt Metal & Boiler Works 
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Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 








STEELS 
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| Ce watneg Lukens Clad Stools 

















Bulletin 461 describes installations of Lukens Clad Steels in the Petroleum Indus- 
try. For a copy and for help in adapting these corrosion-resistant metals to your 3 UKENS 
equipment, write Lukens Steel Company, 402 Lukens Bldg., Coatesville, Pa. 
Nickel-Clad Stainless-Clad 
} WITH CLAD STEEL ECONOMY Inconel-Clad Monel-Clad 
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Maplewood Ma- 
chinery Co., Chi- 
cago, metal form- 
ing machine 
equipped with 4 
triple Diamond 
No. 433 Roller 
Chain Drives. 





Write for Big Drive 
Catalog 649 
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@ Operating the forming rolls on the high speed Maplewood 
metal fabricating machines, Diamond Roller Chains provide the 
non-slipping positive drives required for maximum output. 

Savings made are further insured by the long-life depend- 
ability and the reserve strength of Diamond Chains. 

To be sure of maximum output of machinery you build or 
use, you can rely on Diamond Roller Chains. . . Assistance or 
suggestions on appropriate drives are yours for the asking. 
DIAMOND CHAIN COMPANY, Inc., Dept. 413, 402 Kentucky 
Avenue, Indianapolis 7, Indiana. 


Offices and Distributors in All Principal Cities. 


ROLLER 
CHAINS 
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COAL STORAGE PROBLEM 


Fits Into ONE of These Pictures... 


Wherever you are located, whatever space you have 
available, however much capacity you need .. . one 
of these four basic types of G-W Coal Storage Systems 
should fit your requirements. 


The difference between a good and a poor coal han- 
dling system is in the application of proved engineering 
principles acquired through experience plus common 
sense and the integrity of the manufacturer. Gifford- 
Wood has designed each of the four types shown on 
the basis of a definite application for geographical 
location, available space and initial cost per ton of 
available storage. 


G-W knows how to meet such conditions, and applies 
140 years’ of experience to the design of coal handling 
and storage systems for steam generating plants. Then 
the one right system is fabricated and installed under one 
contract, one delivery schedule and one responsibility. 


Gifford-Wood’s engineering service is available to con- 
Sultants, engineers and plant owners at no obligation. 
Get in touch with a G-W engineer today. 


G/FFoRrO-Wooo Co. 


SINCE 1814 


G-W HANDLES IT... Hudson, N. Y. 


faster +» easier » cheaper NEW YORK 17 CHICAGO 6 
420 LEXINGTON AVE. 565: W. WASHINGTON ST. 
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FLEXIBLE! 


Link-Belt Silverlink Precision Steel Roller Chain is 
flexible; a series of linked rollers that form a 
flowing highway of power. 


POWERFUL! 


Link-Belt Silverlink Precision Steel Roller Chain 
can be applied to small fractional horsepower 
machines or to units involving more than a thou- 
sand horsepower. 


SHORT CENTERS! 


Link-Belt Silverlink Precision Steel Roller Chain 
can be used on short centers at high ratios. 
Adapted to withstand heavy starting loads and 
severe shock. 


LONG CENTERS! 


Link-Belt Silverlink Precision Steel Roller Chain is 
adapted to coordinate motion of widely sepa- 
rated shafts, affording positive operations. 


RELIABLE ! 


Made by Link-Belt—your guarantee of superior 
construction and proper design. Ask for Data 
Book No. 1957-A. 


L i N K- B E yy COM PAN Y Chicago 9, Indianapolis 6, 


Philadelphia 40, Atlanta, Dallas 1, Houston 3, Minneapolis 5, San Fran- 
cisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices, Factory Branch 
Stores and Distributors in Principal Cities 11,473 
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Wickes Steam Generators 


* 


are in constant daily service 


in thousands of installa- 


tions throughout the world. 
Wickes can fill your exact re- 
quirements for boilers of any type 
up to 250,000 lbs. steam per hour 
and 850 psi. © Wickes Boilers are 
engineered for use in oil, chemical, 
paper and many other industrial uses. 


Our knowledge of steam generation is avail- 
able for your consultation, without 


obligation. Descriptive literature 


available upon request. 
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“A” Type Water Tube Boiler 
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BIVISION OF THE 
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3 Drum Water Tube Boiler ~ 
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3 Drum “B” Type 
Water Tube Boiler 





BOILER CO. 


SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Charlotte, N.C. * Chicago 
Cincinnati * Denver * Detroit * Houston * Indianapolis * Kansas 
City * Los Angeles * Milwaukee * New York City * Pittsburgh 
San Francisco * San Jose * Seattle * St. Lovis * Tulsa * Saginaw 
Mexico City * Buenos Aires. 








RECOGNIZED QUALITY SINCE 1854 
3 June, 1949 - 11 








SELF-LOCKING SET SCREWS 





Knurling of Socket 
Screws originated 
with "Unbrako”’ 
in 1934. 
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The patented Knur.ed Cup Point 


of this popular “UNBRAKO”’ 


Socket Set Screw makes it a Self- 
Locker, because the edges of the 
counter-clockwise knurls posi- 
tively prevent creep, regardless 
of the most chattering vibration. 
“It won’t shake loose!” 

Pat. & Pats. Pend 


The patented Knurled Threads 
of this “UNBRAKO” Socket Set 
Screw are swaged—making it a 
most excellent Self-Locker for ap- 
plications requiring cone, oval, 
flat or other points except cup, 
and for use with hardened shafts. 


“*It won’t shake loose !”’ * 


when you use them on your finished products. 





“,.. THEY WON’T SHAKE LOOSE” 


Machine failure from any cause is expensive—in downtime, repair costs, lowered 
production, poor deliveries and loss of customer goodwill. Frequently such failure 


is caused by the loosening of set screws holding vital machine parts together. 


UNBRAKO Self-Locking Set Screws won’t shake loose! Their exclusive knurling 
makes them exceptionally vibration-resistant, prevents “‘creep’’ and subsequent 


loosening of the screws. They ‘“‘stay put”, even under the most chattering vibration. 


UNBRAKO Self-Locking Set Screws can be real ‘Vibration Insurance’”’ for your 


production machinery. And remember, they make an impressive selling point 


Our folder 658-1 gives you further details. Write for yours today! 


*These screws are not carried in stock. Prices are available on application. 


STANDARD PRESSED STEEL CO. 


BOX 558 JENKINTOWN, 


PENNSYLVANIA 


“Serving Industry continuously since 1903 through Industrial Distributors” 
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The d/p Cell can be in- 
stalled close to the orifice 
with short lead lines. Be- 
cause of zero displacement, 
condensing chambers or 
seal pois are omitted, 





NEW ¢ REVOLUTIONARY + MERCURY-LESS 








FOXBORO 
DIFFERENTIAL PRESSURE CELL 


Now you can simplify many 
troublesome flow problems... 
especially those where corro- 
sion is a factor or the use of mer- 
cury is objectionable. This 
unique flow measuring device 
is accurate, easily calibrated, 
and widely applicable, and it 
weighs only 20 lbs. The Foxboro 
d/p Cell offers a combination 
of advantages that no other 
type of flow measurement can 
duplicate. 

The Foxboro d/p Cell oper- 
ates on the highly-accurate 


force-balance principle, trans- 
mitting flow measurement to 
remote, conveniently-located 
pneumatic receiving instru- 
ments (indicating, recording, 
controlling). Range: 100 in. to 
800 in. Maximum working pres- 
sures: 500 psi and 1500 psi. 

Get all the facts about this 
revolutionary new device for 
the measurement of liquid, 
steam, gas or air flow. Write for 
Bulletin 420. The Foxboro 
Company, 182 Neponset Ave., 
Foxboro, Mass., U.S. A. 


UNIQUE ADVANTAGES 


1. Type 316 Stainless Steel Con- 
struction. 


2. Uses no mercury. 


3. Essentially zero displacement — 
no need for condensing cham- 
bers on steam measurement or 
seal pots on liquid measurement. 


OX BOR 


REG. VU. S. PAT. OFF. 


4. Immediate, unfailing response to 
pressure changes. 


5. Positive overrange protection. 
6. Easy range change. 


7. Simple field zero adjustment 
without disturbing force-balance 
mechanism. 


Simpler 


Flow 


Measurement 






Tt palm 










of your hand 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 
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THE] LARGEST SINGLE 
WNIT HOT PROCESS / 
i ENER IN 


swe RLD — 
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I. 1926, Weirton Steel Co now 850 lb. and the temper 
installed the largest single ature 825°F. While capacity 


ott olaaeme(eltlellae Mm ley-le Ma: tell eo. 


the world—a Cochrane 
160,000 GPH unit —at their 
Weirton, W.Va., plant to 
treat 100% makeup for 225 Ib., 
525°F. boilers. So perfectly by the above photograrh, and 


swung from one unit to the 
other, if necessary. Installation 


has been completed, as shown 


has this system operated that is giving great satisfaction 
a duplicate was ordered for A 600,000 Ib hr. Cochrane 
their new boiler plant, even Deaerator has also been 


though boiler pressures are installed 


COCHRANE CORPORATION ~ PHILADELPHIA, PA. 


Write for 
complete details 
of this installation 
and a copy of 
Publication 
Vo. 3000 


DEAERATORS - SOFTENERS - FILTERS - VALVES 
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NO MATTER HOW 


FUEL COSTS FLUCTUATE 





You’re Sure Of 
Combustion Economy By Using... 





YOU CAN ALWAYS TAKE ADVANTAGE of the best 
market price of fuel when your power plant is equipped with 
Enco Oil Burners in combination with coal burning units. 
You can readily change from coal to oil — and back to coal. 
Comparative BTU costs and fuel availability are the only gov- 
erning factors. 


With Pulverized Coal Burners, you can use either Enco Me- 
chanical or Steam Atomizers for ignition and entire load range 
because both oil and coal are finely divided fuels that burn in 
suspension. Bulletin OB-PC contains complete details on use 
of Enco Oil Burners with Pulverized Coal. A copy will be sent 


on request. 


W ith Stoker or Hand Fired Units, this same combination can be 
made for partial or full loads, either for temporary or perma- 
nent application. Complete information on installations of this 
type will be sent on request. 

BULLETIN OB-PC GIVES FULL INFORMATION ON THESE ENCO UNITS 
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ENCO INTERCHANGEABLE FUEL OIL ATOMIZERS 


— 








Enco Wide Range Mechanical Atomizer Gun 








ae 
Enco Straight Mechanical Atomizer Gun 
















—s - ; r - 
Enco Steam or Air Atomizer Gun 


Enco Interchangeable Atomizer Gun Support 





Enco Automatic, Retractable Oil-Electric 
Ignition System 


EC-478 
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In a recent, authoritative survey covering 15 
industries, a number of plants reported that the 
average “down time” for a pump was 13 hours, 
while the average cost of a pump failure was 
$615.00. Check into the latest pump failure 

in your plant . .. see what it cost you in 
lost production and labor. For mechanical 
dependability, coupled with pumping effici- 
ency, investigate ECONOMY Type DMD, 

Two Stage Pumps for clear water service 

with pressures and capacities in the range 
of 175 to 400 feet head, at 70 to 700 
G.P.M. Bulletin C-746 gives complete data. 
Write Dept.CM-6 for your copy today. 






























"Bent Lever’ 


REDUCING VALVE 































It is the function of all reducing valves to increase or decrease the 
supply so as to maintain a constant reduced pressure when an increase 
or decrease in demand tends to lower or raise it. 





The pitot tube control and the “Bent Lever” action found in the 
KLIPFEL No. 310 Reducing Valve insure more prompt response 
to demand changes and more uniform reduced pressures. | 


These features are a sample of the engineering that goes 
to make KLIPFEL Reducing Valves and other automatic 
regulating valves more dependable — more accurate in 
regulation. Write Dept. CM-6 for your copy of Bulletin 
146, which describes Klipfel Reducing Valves. 







FLOAT VALVES 
REDUCING VALVES 
TANK THERMOSTATS 

BACK PRESSURE VALVES 





Sold through wholesalers everywhere. 





MANUFACTURING CO. 


Division of Hamilton-Thomas Corp. 
Hamilton, Ohio 
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You're Looking at the CLEAREST 
Styrene Plastic Available! 


You have much to gain by investigating general-purpose 
BAKELITE Styrene Plastics, which provide among the polystyrenes 
available today: 

@ Greatest clarity and brilliance. 

@ Maximum cleanliness, at topmost requirement for whites, pas- 
tels, and colors. 

@ Ready availability as standard materials at standard low costs. 


These general-purpose Styrene Plastics come in two types. The 
BMS4 group offers the utmost in clarity, but needs higher heat 
applied to both material and mold to facilitate flow. The BMS6 
group is specially processed to provide easier flow and excellent 
mold release at customary temperatures. Common to both groups 
are moldability to fine detail and lustrous finish, with strong acid- 
and alkali-resistance and excellent electrical insulating properties. 


BAKELITE 


NEWS @ 


NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 


PRODUCTION WITH 





SIXTEEN YEAR Durability Test! 


@ The durability of BAKELITE Phenolic Molded Plastics has long been 
recognized as one of their chief attributes. Dramatic evidence of this dura- 
bility was recently presented by the Line Material Company, manufacturers 
of fuse cutouts for power lines. These cutouts are fitted with doors or covers 
molded from BAKELITE Phenolic Plastics. The Line Material Company 
placed them on their roof test rack for exposure against the elements in 
highly corrosive atmosphere. The smaller cover illustrated has been ex- 
posed for 1614 years, the larger cover for more than 10 years. Both covers 
were sawed apart for examination of the interior construction. There was 
no deterioration. Although the surfaces had been dulled by the many years 
of weathering, the original lustrous finish was easily restored by buffing, 
as can be noted by the polished areas. 


MORE BAKELITE NEWS ON NEXT PAGE 


* Here is an unretouch- 
ed photograph of a 14 
in. thick, compression- 
molded plate fabricated 
by Plax Corporation 
from BAKELITE Styrene 
BMS4-Al. Note its un- 
blemished, crystal-clear 
transparency, 
























“BAKELITE” PLASTICS 





















*® Cutaway of a section of the 1g” thick 
“Lloydite”’ table top, the heart of which 
is paper core stock impregnated wit 
BAKELITE Phenolic Laminating Plastic. 





Bakelite 


TRADE-MARK a 


PLASTICS 








BAKELITE CORPORATION 





It’s What You Don’t See 
That’s ALL IMPORTANT! 


/ as “Lloydite” table tops are plastic laminate all the way through, 

1g in. thick, heat- and compression-molded in one operation, during 
which the “waterfall” edges and corners are formed and trimmed. 
They resist cigarette burns, alcohol, fruit acids, boiling water, and 
the many other hazards of the kitchen. BAKELITE Phenolic Laminat- 
ing Varnishes are employed for impregnation of their core stock. 
Although unseen, the presence of these varnishes in the laminated 
structure is all important. They impart high tensile, flexural, and 
compressive strengths; low water absorption; corrosion resistance; 
wear and abrasion resistance, and lightness in weight. The ease and 
speed with which these phenolic varnishes are employed in treating 
the core stock makes for low cost production. 


We 


Is YOUR FOUNDRY Taking Advantage 
of RESIN Sand-Core BONDING? 


4) Noteworthy advantages have al- 
ready come from casting iron, steel, 
brass, bronze, aluminum, and magne- 
sium... with the help of BAKELITE 
Phenolic and Urea liquid and powder 
resins as binders for the sand cores. 
Some of these advantages are: shorter 
core baking cycles than with non-resin 
binders, more uniform high quality of 
cores, improved collapsibility of cores, 
minimum moisture pickup permitting 
longer storage of sand cores to match 
the needs of production lines, and 
smoother surface finish that reduces 
the cost of cleaning castings. Sand 
cores made with these resins are suitable for either oven 
or high frequency dielectric baking. 





journal-box covers at 
rate of two a minute. 

Photo courtesy Induct 
Heating Corporation. 














Dielectric baking of raf 
bonded cores for rails : 


Unit of Union Carbide and Carbon Corporation [qa 
30 East 42nd Street, New York 17, N.Y. 


Design Changes Are Easy with 
Versatile, Adaptable Plastics! 


Check coupon below for information on specific subjects illus- 
trated. For general information, write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.” 


BAKELITE CORPORATION, Dept. A-18 
30 East 42nd Street, New York 17, N. Y. 


Please send information on subjects checked below: 


(C 1. BAKELITE Styrene Plastics [] 4. Resin Binders for Sand 

(C0 2. BAKELITE Phenolic Plastics Coses 

[] 5. Phenolic Laminating 
Plastics for Large Panels 


C) 3. Phenolic Laminating 
Plastics for Table Tops 


Your Name a: Title 


Your Company 


Address City Zone State 


A BIG Idea for 
Giant-Sized LAMINATES! 


5) These giant-sized pasting 
boards — used by the tanning 
industry—are “Consoweld” 
plastic laminated panels made 
with BAKELITE Phenolic Lam- 
inating Resins. They are pro- 
duced in sizes up to 5 ft. 7 in. 
by i2 ft.9 in. by 14 in.—even 
larger on special order—by 
Consolidated Water Power 
and Paper Company. Besides 
being lastingly smooth, the 
boards are light in weight and resistant to mechanical 
shock, chemicals, and moisture. They have excellent 
machineability, and stability through the temperature 
fluctuations of the tanning operation. Do they suggest a 
big application for you? 
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Everything for the 
engineer and dra 


ftsman 














Bruning Whiteprinters 


Make crisp, sharp whiteprints 
within seconds from your trans- 
lucent drawings or documents 
with any Bruning Whiteprinter. 
Choose from many fine machines 
for the model with a capacity 
that perfectly fits your need. 





BW Paper, Film & Cloth 


A wide variety of paper sizes to 
select from—both in flat sheets 
and in roll stock. Light, medium, 
and card weights. White or tinted 
papers. Sensitized transparent 
paper, film, and cloth are always 
available from Bruning, too. 


Bruning Drafters 


Actual tests prove they save up 
to 40% of the draftsman’s time. 
Fewer motions are needed: these 
machines combine T-square, 
scales, straightedge, triangle, 
and protractor into one precision 
instrument. Six models available. 


BRUNING: 


one 
convenient 
Teoltiad= 


one 
high quality 








YD 


Tracing Papers & Cloths 


Every type of tracing medium 
required in the modern drafting 
or engineering department is 
available from Bruning. These 
products have proved their serv- 
ice-ability over many years in 
making better tracings and prints. 








Bruning Erasing Machines 


This new machine saves valuable 
time erasing pencil, ink, typing, 
carbon copy, and other marks. A 
7-inch eraser is housed in motor 
shaft. Quiet, vibration-free and 
cool. An efficient tool for all 
departments within your firm. 





Drafting Room Furniture 


Bruning provides a complete line 
of drawing tables, drawing 
boards, filing cabinets, stools, 
etc. The functional design.of each 
provides for easy, efficient use. 
Strongly built to give a long life 
of hard and steady service. 





Bruning Drawing Instruments 


A large variety of ruling pens, 
beam compasses, bow instru- 
ments, and industrial drafting 
sets are available from Bruning. 
Drafting tools such as protractors, 
curves, triangles, T-squares, pan- 
tographs etc., are also featured. 








Bruning Drawing Materials 


If it is a drawing material used 
in a drafting or engineering de- 
sign department—Bruning has it 
. and you can be sure that it 
is right in every detail. You can 
rely on the name ‘Bruning’ for 
uniformly high quality. 














Bruning Slide Rules 


Bruning Slide Rules are precision 
tools. They are graduated to 
exacting tolerances, with pre- 
cise graduations that do not lose 
their excellent visibility. Construc- 
tion throughout is to typical high 
Bruning standards of quality. 








Surveying Instruments 


Bruning carries a large and com- 
plete line of transits, levels, ba- 
rometers, compasses, leveling 
rods, steel tape, stop watches, 
tripods, etc. Competent Bruning 
instrument men repair any make 
of surveying instrument. 








Technical Books 


Bruning makes available many 
excellent handbooks on civil, me- 
chanical, structural, and electrical 
engineering; highway and rail- 
way design; architecture, con- 
crete, drawing, lettering, and 
similar important subjects. 





It pays you 
to concentrate 
your buying 


Order all your engineering and 
drafting supplies thru Bruning. 
14 Bruning branches and many 
authorized Bruning Dealers are 
located conveniently thru the 
U.S. They give you prompt, 
efficient, and courteous service 
that makes ordering easy. 








| WANT FURTHER INFORMATION ON... 


C] Bruning Drawing Instruments 
[_] Bruning Drawing Materials 
[_] Bruning Slide Rules 

C] Surveying Instruments 

[_] Technical Books 


Sead today fer detacls. Ask us for full information 


on any or all of the above Bruning products. If what you want 


is not listed, ask us about it. Chances are, if it’s used by an 


[_] Bruning Whiteprinters 
Cc] BW Paper, Film, & Cloth 
[_] Bruning Drafters 

[_] Tracing Papers & Cloths 
[_] Bruning Erasing Machines 


engineer or a draftsman, we have it. Clip the coupon. 




















Ch | a H C ; [_] Drafting Room Furniture Other?_ ie 
arles Bruning Company, Inc. es 
ie Name ar asia 
4728-40 Montrose Avenue, Chicago 41, Ili. 

Company Position 
New York * Newark * Boston + Pittsburgh * Chicago * Detroit * Cleveland « St. Louis 
Milwaukee + (Kansas City,Mo. * Houston * Los Angeles * San Francisco + Seattle Address_ 

City. Zone____ _State — 
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iB ristol Connecticut 
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FORGINGS. 


$e PA i 


Offer So Many 4 
Sure Fire Ways to 
Obtain 

At The Point of 












Macro-etch cross-section of 
Steering Lever forging shows 






how density of grain struc- 






ture insures safety in oper- 
ation of trucks and busses. 











A weight reduction of 22 
per cent and a consider- 
able saving in machining 
and finishing time was 
obtained by forging this 
Clutch Yoke used with an 
air-cooled gasoline 
engine. 


This Sprocket forging weighs 
18 Ibs. less than the bar 
stock formerly required to 

















produce it. Maker reports 
The maker of a Disc Clutch embody- 


: : 40 per cent saving in mo- 
ing this forged steel actuating lever 


‘ chining and finishing time 
increased the rate of machining two 


and one half times by having it forged. 





as result of forging to shape. 





7 - » a = ® . - . . . ° i) & - a * e e > e ° ® . 


There are thousands of instances where forgings ing time-cost. Forgings provide the strength and 
have reduced the cost of parts at the point of | toughness for unrelenting and uninterrupted per- 
assembly. Forgings provide qualities and econo- formance. The metal quality and cost-reducing 
possibilities obtainable in forgings cannot be 
duplicated. Recheck every stressed part in your 
equipment, as well as simple handles and levers, 
and consult a Forging Engineer about the possi- 
bilities for reducing parts’ costs at the point of 
assembly. Only a Forging Engineer can inform 
sectional thicknesses. Forging to shape avoids you fully regarding the numerous advantages 
waste of metal and reduces machining and finish- _ obtainable with forgings. 


mvies that are otherwise unobtainable. Forgings 
provide rapid assembly of complex parts by weld- 
ing adaptability of widest range. Forgings permit 
reduction of dead weight because maximum 
strength and toughness are obtainable in lighter 












A REFERENCE BOOK ON 
DROP FORGING ASSOCIATION 
FORGINGS FOR ALL UsERS 605 HANNA BUILDING + CLEVELAND 15, OHIO 









Name____ Position 


OF METAL PARTS 0 Booklet on “Metal Quality—How Hot Working Improves Propertie: 
of Metals” 
1 “Drop Forging Topics” which presents numerous end use applications 
<s ree SS f forgings. 
DROP FORGING Fe ; oe 





“Tofies et nee fe 
ISSUED 6 TIMES we a sestieniideiinipnninei 
A YEAR : 












Address 





22 - June, 1949 


Two with ordinary pipe but only one if you are using 
Armco Welded Steel Pipe. The Armco method of ‘'tailor- 
ing’ pipe and fittings to the job saves you time 

and money on plant piping. 

With Armco Pipe you eliminate at least one pair of 
flanges at every bend. Standard or prefabricated special 
fittings —tees, wyes, elbows, reducers—come welded 
to straight pipe runs. This saves hours of tedious 
assembly, means less labor and material costs. Savings 
up to 25 or 30 per cent are not unusual and mainte- 
nance is bound to be small. Fewer flanges mean less chance 
for leaks and there are no threads to invite corrosion. 

Armco Welded Steel Pipe will meet your every require- 
ment. Diameters range from 6 to 36 inches; wall thicknesses 
from 9 /64- to 1/2-inch. Uniform lengths run 
up to 50 feet. Ask us for specific data regarding that 
next piping job. Armco Drainage & Metal Products, Inc., 
Welded Pipe Sales Division, 615 Curtis St., Middletown, O. 


Export: The Armco International Corporation 


ARMCO 


WELDED STEEL 
PIPE 
M 
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Now ... for the first time . . . you can install 
electric motors, or motor-driven machines... 
and forget motor lubrication. 

Westinghouse Life-Line . . . industry’s amaz- 
ing, new, all-steel motor . . . now completely 
eliminates need for lubrication. Life-Line motors 
are equipped with sealed bearings, pre-lubri- 
cated with a more-than-ample supply of spe- 
cially treated lubricant. Correct lubrication is 
assured . . . machine outages are reduced ... 
motor-drive problems are simplified, since 
motors can be located without need for constant 
accessibility. 


Added to Life-Line’s plate-steel protection, 





st eel Westinghouse 


you can BE SURE.. te irs 












Lubrication 


improved windings and more compact size, 
pre-lubrication is one more important reason 
for starting to convert, today, to Life-Line 
power. Standard ratings available from stock— 
others on short delivery. Ask your Westinghouse 


representative for prices and delivery on your 


requirements, or write Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-21527-A 
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For A REAL package of power transmission, here’s 
a small-diameter clutch that offers dependable, pow- 
erful, trouble-free operation! It’s the Morse-Rockford 
toggle-type over-center Clutch. The same over-center 
principle used in high torque, heavy duty tractor and 
hoisting clutches is found in this compact clutch 
design. 


The Morse-Rockford Clutch’s strong, symmetrical 
body and release sleeve are accurately machined to 
provide top performance and efficiency. Its operating 
links, pins, and collars are of hardened steel. The 
release bearing (shifter collar) is made of the highest 
quality bronze for long wear and high strength. 


The toggle action of the Morse-Rockford Clutch goes 
“over-center;’ locking the clutch in driving position, 
and provides smooth, easy engagement for powerful 
pull. The toggles are factory-assembled with the 
release mechanism and adjusting plate as a unit, 
assuring easy assembly and disassembly. Adjustment 
is accomplished by loosening a conveniently located 


Locking Screw and turning the threaded, forged-steel 
Adjusting Plate by hand. 


Four clutch models, each in three sizes, afford a great 
variety of arrangements with different driving cups. 
Morse engineers will make special application recom- 
mendations upon receipt of complete information. 
Catalog SDOC available on request. Write Dept. +71, 
the Morse Chain Company, Detroit 8, Michigan. 


If design space limitations 
are your problem, check 
the Morse-Rockford Pull- 
more Clutch, a multiple- 
dise clutch transmitting 
heavy loads in comparison 
to the clutch diameter. 
Write for the Morse Pull- 
more Clutch catalog. 
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Mortiex Roller Chain* Silent Chain 
Couplings Couplings Drives 


theses anenenanen anes asasas 
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Morfiex Radial 
Couplings 


JZ 





MORSE CHAIN COMPANY e DETROIT 8, MICHIGAN BORG-WARNER 
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3 “Johansson Gage Blocks 


now available through 


Brown & Sharpe Distributors 


These famous precision standards of industry are conveniently acces- 
sible through Brown & Sharpe Distributors. Thus, industry is 
assured a continuing dependable source of supply for Jo-BLocKs and 
Accessories. 

With the purchase of the Johansson Division from Ford Motor 
Company, Brown & Sharpe acquired all rights to manufacture and 
distribute Johansson Gage Blocks and Accessories throughout the 
Western Hemisphere. Since that time, it has obtained the rights to 
world-wide distribution. 

The Brown & Sharpe name is industry’s guarantee that the tradi- 
tional precision of these Johansson products will be maintained 
without compromise. Brown & Sharpe has symbolized leadership in 
the development and manufacture of precision measuring devices, 
machines and tools for more than 100 years. Brown & Sharpe Mfg. 
Co., Providence 1, R. [., U. S. A. 


We urge buying through the Distibulor 


BROWN & SHARPE 2&5 























Taming a River of Coal... 


From 85 feet below the surface of the earth to the top 
of a mine tipple, this 500 foot conveyor system carries 
more than 2800 tons of high-grade bituminous coal 
every day. 

Taming this river of coal on its long journey upward 
is the job assigned to a Twin Disc 14 inch steel Hy- 
draulic Coupling. Designed and built by the Joy 
Manufacturing Company, the Coupling-equipped belt 
conveyor system was recently installed in the Midvale, 
Ohio, mine of the Columbia Division, Pittsburgh 
Plate Glass Company. 

The Twin Disc Hydraulic Coupling, with no metal- 
to-metal contact between the power source and the 


Heavy Duty 
Clutch 


conveyor, cushions the jolting caused by intermittent 
loading and starts and stops. . . eliminates the greatest 
threat to conveyor belts and drive mechanism. As in 
most Hydraulic Coupling installations, a general pur- 
pose motor, rated for the running horsepower require- 
ments of the conveyor operation, is utilized. Due to 
the slip characteristics of the Twin Disc Coupling, 
over-motoring for starting purposes is unnecessary. 

For complete information on how these Twin Disc 
Hydraulic Units can be applied to your power trans- 
mission problem, write the Hydraulic Division for 
Bulletin 136. Twin Disc CLuTCcH COMPANY, Racine, 
Wisconsin (Hydraulic Division, Rockford, Illinois). 


Machine Tool Tractor Clutch Marine Gear 


Clutch 


Twildbisc 


CLUTCHES AND/HYDRAULIC DRIVES 
, 1 
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Farrel can supply you with precision-generated in- 
ternal gears, with either spur or single helical teeth, 
in any size up to approximately 16 feet in diameter. 
12-inch face, 1% DP. 


The “blueprint” that makes these gears possible is 
the Farrel-Sykes gear generator. This machine gen- 
erates internal gears with the same accuracy of tooth 
contour and tooth spacing that has made the contin- 
vous-tooth, herringbone Gear with a Backbone so 
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well known throughout industry. 


When you need smooth-operating, quiet and effi- 
cient internal gears, call Farrel. Full information, as 
well as engineering help, available on request. 


FARREL-BIRMINGHAM COMPANY, INC. 
344 VULCAN STREET, BUFFALO 7, N.Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Detroit, Chicago, Los Angeles, Tulsa, Houston 


Tarrel-Cmingham 


FB-528 
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NOW THEY DON’T LOSE THEIR “PEACHES-and-CREAM” COMPLEXION 


An example for you 
of the cushioning power 
of SPONGEX Sponge Rubber 





Only the best peaches get to market today. On this 
moving belt those not up to grade are picked out by 
experienced workers. But—peaches bruise easily. One 
processor found he was losing money because fruit 
rolling from hoppers onto ordinary belts was frequently 
damaged by the impact. 


When called in on the problem, our engineers recom- 
mended surfacing the conveyor belt with soft, resilient 
Spongex sheet sponge rubber. This Spongex not only 
cushions the fruit as it falls from hoppers, eliminating 
bruising, it outlasts the canvas belt to which it is bonded. 


Solving special problems of cushioning, sealing, in- 
sulating, sound-deadening and vibration reduction is 
an everyday job for Spongex. And Spongex does a 
better job because it’s made by a company that has 
specialized in cellular rubber products for over 25 years. 


Spongex today is used in an almost infinite number of 
products .. . from all kinds of molded seals and gaskets, 
motor suspension pads, seat cushions and backs, to 
weatherstripping, and rubber parts in a_ thousand 
different shapes and forms. Its resiliency, uniform cell 
structure, tensile strength and resistance to tempera- 
ture extremes, moisture, acids, abrasion and aging make 
it a material worth your serious consideration. Write 
today, naming your product and problem. 
Sponge Rubber Products Co., 129 Derby 
Place, Shelton, Conn. Sales offices in prinei- 
pal industrial centers. 


see our 
CATALOG 


SWEET'S Fil 
for PRODUCT DESIGN 





Trade Marks Reg. U. S. Pat. Off. 





SPONGE RUBBER PRODUCTS CO. 


SPONGEX e CELL-TITE e¢ 


TEXFOAM e¢ 


TEXLITE e TEXLOCK 
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ALLIS-CHALMERS saw mill carriage unit with 
Maxitorg Floating Disc Clutch installation 


MAXITORQ 


= © jy ... keeps Good Company 


aaa e r “Ee The Maxitorg No. 27 10 H.P. double dry clutch 
; ome _ (23%4” bore) performs a vitally important job in this 
Allis-Chalmers band head rig in the new mill of 
Willamette National Lumber Co., Foster, Oregon. 
Working large logs (to 35,000 Ibs.) requires over- 
coming of considerable static friction in starting the log 
advance to set position. Then, the skilled operator must 
sense and feel decreasing changes in force in a few 
seconds as he holds the clutch lever. The Maxitorg, with 
non-locking levers, provides the sensitive and protective 








release so necessary. 
Capacities to 15 H.P. at 100 R.P.M.... Maxitorg was selected by Allis-Chalmers when 


single or double, wet or dry. Clutch 


shipped completely assembled ready to slip other units proved unsatisfactory...and naturally we are 


ha‘t. Als i i d -off . e om « 
ee oY ee ee proud to be in such “good company.” Can we help you? 
coupling types. 





Send for Catalog No. ME6 














THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER «© CONNECTICUT 
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When you 


need copies... 





Anyone can make prints with Ozalid in sec- 
onds! Reproduction can be made any length 
and almost any width. All Ozaprints are 
made in the same manner — all are delivered 
dry, positive, and ready to use. 

Write on your letterhead for a FREE book- 
let that tells the full Ozalid story. Or consult 
your classified directory for local distributor. 





You need 
OZALID! 


Duplicate in seconds! Simply put your original 
against a sheet of Ozalid material and feed into the 
Ozalid print-making machine. An intermediate step 
is necessary only with absolutely opaque originals. 


Change in seconds! Make alterations or additions 
on your translucent Ozaprint... transfer title blocks 
or even whole sections...then you can use the 
changed print as a master! 


Combine in seconds! Make prints of your material 
on transparent Ozalid film, overlay them on a sheet 
of Ozalid material (paper, cloth, foil, or film), feed 
into the Ozalid machine for a composite print in 
25 seconds! 


Replace in seconds! Use any translucent Ozalid 
print for a duplicate master. Make shop or field 
prints on Ozaplastic. Clean with a damp cloth. 


Color Code in seconds! Ozalid materials offer 
black, blue, red, or sepia lines on white or tinted 
backgrounds. Light, standard, and heavyweight 
papers are available for any job. 


Don’t copy... use OZALID! 


Johnson City, N. Y. Dept. 66 
A Division of General Aniline & Film Corp. 
“From Research to Reality” 
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Built by 
HYDROPRESS, INC. 
New York, N.Y. 





Anothee COST-CUTTING Application of 


ICKERS$ HYDRAULICS 


that would occur to a great extent if torsion were 








Powered by Vickers Hydraulic Power Units and controlled 





by Vickers Hydraulic Valves, this huge machine performs 
detwisting and straightening operations on structural 
members as long as 40 feet and with cross-section lying 
within a 14 inch diameter circle. The stretch-straightening 
and detwisting operations are performed simultaneously 
so that torsion is applied while the section is under tension 
and ready to flow. The torsional and tensional stresses 
are sufficient to obtain immediate flow and permanent 


detwisting of the material with a minimum of spring back 





applied alone. 

An important feature of the machine is the arrange- 
ment of movable heads that makes it possible to detwist 
any part of the member if localized detwisting is necessary. 

This is another of the innumerable jobs throughout 
industry that is being done better, faster and at less 
cost with the help of Vickers Hydraulic Controls. Consult 
the Vickers office near you for information on how 


Vickers Hydraulic Equipment can improve your machinery. 


aacieiial 
VIC KERS$ Incorporated . 1500 OAKMAN BLVD. e DETROIT 32, MICHIGAN 


DIVISION OF THE SPERRY CORPORATION 


Application Engineering Offices: ATLANTA @ CHICAGO @ CINCINNATI @ CLEVELAND @ DETROIT @ LOS ANGELES @ NEWARK @ PHILADELPHIA 


PITTSBURGH @ ROCHESTER @ ROCKFORD @ ST.LOUIS @ SEATTLE @ TULSA @ WASHINGTON @ WORCESTER 


YDRAULIC POWER UNIT 





t 









A compact hydraulic power package that simplifies hy- 
draulic system design and reduces costs. Available with 
various pump combinations to meet wide range of require- 
ments up to pressure demands of 2000 psi. There are 
92 standard sizes and types of single stage, fwo stage 
and dual pressure pumps equipped with motors from 
% to 20 hp. Ask for Bulletin 46-43. 













What it takes to make | 
a better dust collector 





Thousands of dust particles are examined here 


With the advent of pulverized coal as fuel for 
Power Plants, the efficiency required of dust collec- 
tors has steadily increased to a point considered 
unattainable ten years ago. 

As far back as 1926, Prat-Daniel first applied 
the principle of centrifugal force to dust collection 

. a principle still used as the basis for the highly 
efficient Thermix collectors of today. Yet, today, 
with world-wide installations to their credit, Prat- 
Daniel still searches for better designs and develop- 
ments in this important field. 

The physio-chemical and testing laboratories, 
shown here, are only a part of the extensive research 
constantly carried on by Prat-Daniel, in an effort to 


find more efficient means of dust control. 


Bi 
od 
" 








One of the interesting sidelights of the testing 
laboratory is the use of full size collector elements 
for determining efficiency. This method provides 
an extremely accurate check, compared to the usual 
laboratory method of scale model testing. Obvi- 
ously, results will be comparable to the final 1n- 
stallation, composed of a greater number of such 
elements. 

This continuous quest for the ultimate in dust 
control has paid dividends in placing Prat-Daniel 
as the leader in its field. 

Our Project Engineers will be glad to show you 


how your plant operation can be improved by the 


use of more efficient equipment. 





Full scale collector units being researched 


search points the wa 


to better dust control 


All inquiries should be directed to THE THERMIX CORP. PROJECT & SALES ENGINEERS 
FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 


(Offices in 28 principal cities) 


Equipment designed and manufactured by 


PRAT-DANIEL CORPORATION 


Manufacturing Plant, EAST PORT CHESTER, CONN. 
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ON ENCLOSED GEAR DRIVES 


Regardless of what your require- Foote Bros.’ large plants include the 

ments in enclosed gear drives may newest in equipment for the produc- 

be, the Foote Bros. lineincludesdrives tion of highest quality gearing. Check 

exactly suited to any application. with the Foote Bros. representative 

Foote Bros.’ manufacturing experi- near you for drives suited to your 
ence goes back nearly a century, and __ needs. 











FOOTE BROS. HYPOWER ENCLOSED GEAR DRIVES 
! A complete line of worm gear drives compactin design and possess greatly 


that assures economy in original cost increased thermal capacity. Available 
and in operation. They are extremely — in both horizontal and vertical types. 


FOOTE BROS. HYGRADE ENCLOSED GEAR DRIVES 





This complete line of enclosed worm rugged dependabftlity. Available ina 
gear drives has been newly engi- wide range of ratios in both hori- 
neered and offers the maximum in _ zontal and vertical types. 





FOOTE BROS. MAXI-POWER ENCLOSED GEAR DRIVES 





Helical gear drives available in sin- helical gear unit. This newly engi- 

gle, double and triple reductions in neered line of enclosed gear drives 

sizes and ratios to meet practically represents the last word in power 
; any requirement for a high quality transmission equipment. 


FOOTE BROS. STRAIGHT LINE DRIVES 





This new line of compact drives will light in weight—they will meet many 
shortly be introduced. Small in size, industrial applications. 








Agitator 
Drive 


Horizontal Vertical Top Hat Helical 
Check the Drives you are interested in 


! FOOTE BROS. GEAR & MACHINE CORPORATION 


@ l Dept. Q, 4545 South Western Blvd., Chicago 9, Ilinois 
I CO Hygrade C Maxi-Power 
l C] Hypower C) Straight Line 
I 
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There is a story behind this picture worth several 
thousand dollars to one manufacturer. It may be worth 
a tidy sum to you, too. 

Looking at the picture you see two life-size views 
of a Monel part used in quantity by this machinery 
manufacturer. 

Just make a quick estimate as to what you would 
expect to pay for it. Consider the cost of the 
forging dies...broaching the slot... silver-soldering 
the back plate to close the end...drilling four bolt holes... 
and facing the back flange te fit the curved contour 
of a cylinder. 

Something around $3.25, wouldn’t you say? 

Actually, this manufacturer is getting these parts . 
exactly as you see them for just about a third less 
than you estimate. 

How? By precision casting. One operation, one 
piece — and there you have the finished part all ready 
to bolt on the machine. 

That is just one example of the variety 
of different parts now being produced in INCO’s 
new Precision Casting Plant. The beauty of precision 
casting is the way its versatility opens up new 
possibilities for quantity-producing metal parts in 
designs too intricate to fabricate economically 
by conventional methods or downright impractical 
to produce by any other method. 


IF YOU HAVE A PROBLEM with a part whose cost seems too 
high...or a part where a precision casting might elimt- 
nate a number of operations (as with this latch-keeper)... 
or a part whose design cannot be practically worked out via 
other methods... send us a sample or blueprint, along with 
the approximate quantity needed. Within a few days you'll 
receive our frank answer telling you whether or not prect- 
ston casting offers a better solution. Address your letter to 
our Bill Calnan. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 
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Argon-Arc Welding of Thick Aluminum Plates 


Research on the welding of thick aluminum plates is being conducted at Battelle Memorial Institute, Columbus, Ohio. A survey re- 
port on this g:neral subject was presented at the 1948 ASME Petroleum Division Conference, an abstract of which appears on page 501 of 
this issue. ) 
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Cradle of American Know-How 


T is pleasant to cast one’s mind back over the last 

century and a quarter and contemplate the energy and 
enthusiasm with which the citizens of Philadelphia 
organized and conducted The Franklin Institute of the 
State of Pennsylvania for the Promotion of the Mechanic 
Arts, the purpose of which was defined in the constitution 
of that famous institution as: . the promotion and 
encouragement of Manufacture and the Mechanic and 
Useful Arts, by the establishment of Popular Lectures 
on the Sciences connected with them; by the formation 
of a Cabinet of Models and Minerals and a Library; 
by offering Premiums on all objects deemed worthy of 
encouragement; by examining all new Inventions sub- 
mitted to them, and by such other means as they may 
judge expedient.”’ 

Surely no organization could have been devised that 
was better suited by its scope and purpose to perpetuate 
the genius of the distinguished American whose name it 
bore, to reflect the variety of his interests and of his co- 
terie, which ranged from philosopher and savant to arti- 
san, and to serve an infant nation whose destiny it was 
to provide an exceptional environment for the develop- 
ment of an industrial economy. 

In the Commemorative issue, April, 1949, of the Journal 
of The Franklin Institute is reprinted in facsimile the first 
annual report of the Institute. It is an historic and re- 
vealing document, containing as it does the list of officers 
and standing committees for 1825; the Act of Incorpora- 
tion; the Constitution adopted Feb. 5, 1824; the By- 
Laws; a list of members; four quarterly reports of the 
Board of Managers; the report of the Exhibition of 1824; 
and proposals for the Exhibition o/ 1825, addressed to 
the “‘manufacturers and mechanics of the United States.”’ 

Some idea of the variety of interests of the more than 
600 persons who were members of the Institute during 
its first year can be obtained by glancing over the list 
which begins with John Agnew, fire-engine maker, and 
ends with Titus Yerkes, inn-keeper, and includes artisans 
of all kinds, professional men, merchants, bankers, 
manufacturers, and public officials. On facing pages of 
the list picked at random we find the following occupa- 
tions: Postmaster, cordwainer, japanner, artist, skin- 
dresser, jeweller, agriculturist, Captain U. S. Navy, 
hatter, engraver, bookseller, carpenter, shuttle maker, 
plumber, machinist, currier, pattern and model maker, 
nail manufacturer, upholsterer, brass founder, professor 
of materia medica, refiner at the Mint, chairmaker, mer- 
chant, teacher, cotton manufacturer, gold-leaf manufac- 
turer, turner, watch maker, counsellor, lamp manu- 


facturer, chemist, U. S. marshall, smith, conveyancer, 
druggist, fire hose maker, book binder, distiller, powder 
manufacturer, wood corder, and tailor. 

This varied group of Philadelphians represented the 
American know-how of 1825. Its members lived in the 
bright dawn of the machine age. Their ancient handi- 
crafts were slowly being transferred to machines. The 
cottage system was beginning to give way to mass- 
production manufacture; and the relationship of the 
apprentice to the master craftsman was being transformed 
into the relation between labor and management. Ma- 
chines and technology were of prime interest to them; 
new products, new industries, greater production to make 
America self-sufficient; to produce better goods than 
could be imported; to satisfy growing markets in a new 
world. 

The report on the Committee on Premiums and Ex- 
hibitions shows how their thoughts were running: 
Blister steel, bar iron, japanned goods, broadcloths, 
satinettes, cabinet-ware, straw and grass bonnets, a 
machine for cutting and piercing iron plates, domestic 
Carpetings, a maroon work box, a bassoon, a marble 
mantelpiece, a coal grate, spectacle glasses, a pianoforte, 
a copper roller for printing calico, cut glass ware, a bust 
of General La Fayette, screws ‘“‘made at one operation 
by a machine of American invention from iron of their 
own manufacture,’’ a clock. At the exhibition of 1824 
there were exhibited articles of iron and steel, of copper 
and brass, chemicals, lead pipe, a rifle, a canal boat, two 
air pumps, surgical instruments, a seal press, a steamboat, 
a machine for pressing leghorn and straw hats, an 
alarm to attach to a watch, a tilt hammer, a sloop of 
war, a turning lathe, weavers’ reeds, scale beams, port- 
able earthern furnaces, fire brick, cotton and linen goods 
(‘‘worked bureau covering, by a lad 9 years old, Thomas 
Hansel. Reflects much credit on the maker for his taste 
and industry’’), woolen goods, leather, cabinet ware 
(‘‘a tub made by a boy 10 years old, promises much for 
the young mechanic’’), straw bonnets, specimens of the 
arts, paints, fancy articles (‘‘three bread baskets, by a 
little girl eight years old, very creditable’’), stationary 
[sic], musical instruments, agricultural instruments, 
thermometers, and “‘specimen of graduation, 1000 to 
an inch.” 

What a varied line of American manufactures this list 
presents! But more and improved products were desired, 
and the ‘‘Proposals for the Exhibition of 1825’’ offered 
medals for some 83 articles, only a few of which can be 
mentioned: A ten-pound specimen of the best cast steel, 
“best specimen of cast iron pipes... .. of one inch cali- 
ber, in sections of at least four feet long’’; some 20 medals 
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for textiles; leather goods; pianos (upright and square); 
hats; reeled raw silk; paper; cutlery; grates; furnace 
‘for consuming anthracite for generating steam’’; best 
treatise on the construction of water wheels, on ‘‘causes 
of accidents in steam boilers and the means of avoiding 
them’’; and on dyeing cloths; presses; writing paper; 
“most perfect stop cock"’; the ‘‘best dissertation on the 
loss of power caused by the conversion of an alternate 
into a rotary motion, by means of the ordinary crank’’; 
and dozens of other items. 

Here, then, at Philadelphia was a cradle of American 
know-how, and only one, for at other places in the 
young Republic the same ferment of invention and de- 
velopment was in progress. A group of artisans, profes- 
sional men, manufacturers, and merchants, with a zeal 
for enterprise and confidence in individual initiative, 
provided encouragement, incentive, and recognition for 
new and improved products, machines, and techniques, 
out of which emerged the great industrial economy in 
which we live today. 

Expanding westward to the Pacific and southward to 
the Gulf, growing in size of unit, begetting a vigorous 
progeny, enriched by the discoveries of science, shaking 
off dependence on and the superiority of Old World 
products and methods, initiating, improving, originat- 
ing, drawing an ever-larger proportion of the population 
into their orbits, creating cities, transportation and 
communication systems, markets, exchanges, jobs, and 
wealth, American industries changed the face of a con- 
tinent and a way of life. And with them has grown into 
vigorous manhood that lusty child of New-World ideas, 
American know-how, that was cradled in Philadelphia 
more than a century ago. 

Looking backward over this impressive record and 
contrasting 1824 with 1949, one wonders why it has be- 
come a popular sport to disparage these achievements, 
to enforce drastic changes in the system of enterprise 
under which American know-how developed, to lose 
faith in its future, and to substitute a fancied cradle-to- 
the-grave “‘security’’ for opportunity, incentive, initia- 
tive, and industry. Surely the problems that face us to- 
day, although different in character from those that con- 
fronted our forefathers, are relatively no greater nor more 
complex. Are the bright hopes of the first quarter of the 
nineteenth century to be darkened and obliterated in the 
closing half of the twentieth? 


American Know-How Today 


MERICAN know-how must have more publicists 
like Pearl Franklin Clark, whose article appears on 
pages 465-468 of this issue, if it is to survive the creeping 
paralysis of doubt and misunderstanding which threatens 
it today. Wearied by two world wars and an economic 
depression, living under the shadow of fancied impend- 
ing disaster, confused by social and economic changes, 
and weakened by a lack of faith in spiritual and moral 
values, we need such a statement of the philosophy, 
method, and achievements of American know-how as 
Mrs. Clark has given us. Its language is simple—devoid 
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of technical jargon. It contrasts Old World and New 
World methods and thinking by means of case histories. 
It demands no background of engineering or industrial 
experience. Anyone who can read English can under- 
stand it. It is vibrant with sincerity and faith. 

Some months ago attention was directed in these pages 
to Mrs. Clark’s recent book, ‘‘Challenge of American 
Know-How.”"’ Book and article develop the same 
theme, the philosophy and method of American indus- 
trial management at its best. Mrs. Clark writes with 
the background of a woman who, for nearly two decades, 
watched her husband practice American know-how at 
home and abroad. ‘‘I am only a home-made, self-ap- 
pointed specialist in the spirit that has gone into this 
know-how; into its principles and technics,’’ she writes. 
‘I am interested in this spirit because of its effect upon 
people. I make my tests like any housewife, in simple 
ways. I watch to see how people are affected by plan- 
ning. Are they all included? Are they taking hold? 
Are they likely to? Do they understand it? Do they 
believe in it? Have they more hope than before? Is there 
a beginning of democratic results?”’ 

Here, in simple language, are the criteria by which 
the know-how that attempts to administer the powerful 
forces at work in an industrial civilization must be 
judged. For if the know-how fails, the forces themselves 
may destroy us. What shall it profit us if the price of 
higher living standards is loss of human liberty and 
human dignity? Is it too much to hope that a way of 
life that has put science under the yoke, that has multi- 
plied and glorified things, should generate within itself 
a means of multiplying and glorifying human welfare 
and moral values? Is it too fantastic to imagine that the 
engineers’ know-how opens at least one avenue through 
which progress toward these goals may be made? 

In the issue of the Journal of The Franklin Institute 
already referred to, Henry B. Allen quotes the following 
words of Joseph Priestley, written in 1780: 

“The rapid progress true science now makes, occasions 
my regretting sometimes that I was born so soon. It is 
impossible to imagine the height to which may be car- 
ried, in a thousand years, the power of man over matter 
aye a O that moral science were in a fair way of im- 
provement, that men would cease to be wolves to one 
another, and that human beings would at length learn 
what they now improperly call humanity.”’ 

Priestley wrote at the dawn of our present era, in a 
world torn by social, economic, and political revolution, 
not unlike the conditions that face us today. While he 
wrote, a new sense of human dignity, liberty, and 
equality was revitalizing the western world and creating 
an atmosphere in which his wildest dreams of a thousand 
years of scientific progress were substantiated within a 
couple of centuries. The dilemma that faced him still 
remains; but in the years that have passed there has 
developed a know-how that may yet help save the world 
from retrogression, if not destruction. It was born of 
necessity and opportunity and was nourished in the New 
World. It has adapted itself to technological change. 
It is today a factor in social and economic rehabilitation 
throughout the world. 
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Extending the American Know-How 
to Marshall Plan Countries 


By MRS. WALLACE CLARK 


WALLACE CLARK & COMPANY, NEW YORK, N. Y 


HEN Mr. Turner telephoned and asked me to speak to 

you today, I thanked him for the compliment but said 

I could not do it. I had never made a speech in my 
life—the mere thought terrified me. He said, ‘‘You wrote the 
book,'didn't you?’’ I said, ““Yes, but that was different. When 
you write a book you go into a room and shut the door and sit 
down at a desk—you don't face an audience.’’ He said, “‘But 
they are all your friends . . . and it will be a small, informal 
gathering. . .”’ 

I asked if I could call him back. He said I could. Then I 
started to think of reasons to tell him why I could not accept. 
But a curious thing happened. Although I continued to be ter- 
rified at the thought, I knew that I would come because there is 
something I have to say to the National Management Council 
that is bigger than my fear or my inexperience. 

As most of you know, the Wallace Clark International Award 
has been established by the four leading engineering and man- 
agement socicties: The American Society of Mechanical Engi- 
neers, the American Management Association, the Society for 
the Advancement of Management, and the Association of Con- 
sulting Management Engineers. The award, a gold medal, is 
to be presented each year through this Council, to someone 
who may be from any country so long as he—or she—has made 
an outstanding contribution in the field of scientific manage- 
ment. What means even more to me, as I know it would to 
Wallace, is that with each yearly award going to the various 
individuals and countries in the coming years, there will al- 
ways be a copy of my book which tells about Wallace’s work 
and my part in it. 

So these four societies and the National Management Council, 
all of which had so vital a place in Wallace's professional life 
and in his affections, have made it possible for us to go on 
traveling together to foreign countries in the future, making 
new friends, we hope, for all of these groups and for the Ameri- 
can Know-How. 

That is why I wanted to come here today to thank you and 
the others who are not present, for both of us, for this con- 
tinuing privilege and happiness 


The subject given me is: ‘‘Extending the American Know- 
How to Marshall Plan Countries."" That seems a pretty big 
subject for a woman who knows as little as I do about eco- 
nomics, politics, and finance. But perhaps that is just as well. 
It makes me speak out of my own experience, from the bit of 
ground under my feet. No matter how tiny that bit may be, 
if you have worked for it and earned it, you have sent roots 
down that hold you, so long as you stand on it and are not 
tempted off base, onto ground that is not your own 

My bit of grass-roots experience has covered nearly thirty 
Pearl 


1 “Challenge of the American Know-How,” by Franklin 


Clark, ae & Brothers, New York, N. Y., 1949. 
Presented at the Annual Meeting. New York, N. Y., April 7, 1949, 
of the National Management Council. 


years as Wallace's partner in our management consulting firm. 
Twelve of those years—up to the last war—were spent in 
Europe where he and the staff were installing American man- 
agement methods in industries of twelve countries, usually 
four or five countries at a time. 

I am not an engineer and have never had any part in the 
technical side of the work. When I was not traveling with 
Wallace, I was looking after things for him in the office 
taking part in staff conferences, reading the staff reports, edit- 
ing and proofreading staff papers to be presented at meetings or 
to be published, and so on. 


Before we speak of extending this know-how to other 
countries, let us see what it is. 

If published figures are correct, ECA plans to spend over four 
billion, that is four thousand million dollars, for aid to Europe 
during the fiscal year of 1949-1950. Of this amount, 15 mil- 
lion is to be spent on the export of American Know-How. 
That is less than four tenths of one per cent. What is this 
four tenths of one per cent? 

Is it the technical know-how that is being sent with the 
machinery, equipment, processes, and even entire plants, 
through technicians and experts who go to install those things 
and teach people to use them? 

Is it the management know-how that gives them the tech- 
nics of production? 

Is it the know-how we are supplying in other ficlds—finan- 
cial, diplomatic, agricultural, public health? Is it in foreign 
investments? Development of natural resources? 

I know how important these are to increased production 
and a higher standard of living—and for defense; and how des- 
perately people in other countries are in need of them. 

But to me that is not a// of our American Know-How. Ir 
leaves out the most vital part. 


I use the word American quite humbly, to define the know- 
how that has come from people of a// countries working in 
America and putting into it a spirit that they had in common 
and that our country did not seek to prohibit or control, so that 
in time this know-how became practical, democratic, and 
universal. pi 


When we went to Europe, I did not know much about the 
methods. I was told that they were the most efficient, to get 
the quickest and best results; that they included benefits for 
people such as shorter hours, better working conditions, the 
highest wages and living standard ever known; also that they 
were responsible for the production and prosperity which at 
that time—1927—made America the wonder of the world. 

Still, I felt pretty gloomy about it. I could remember the 
panic of the 1890's and what happened to my family and friends 
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as a result. I also knew what happened to people during 
World War I and after; and I kept asking myself, What was 
the use of better methods to get work done if panics and wars 
could come along and wipe out not only the work and factories, 
but people themselves? 

Why hadn't men used the intelligence they had shown in 
other fields to wipe out panics and wars like other pestilences 
and plagues? 

In Poland I began to realize that a beginning had been made. 
It had been going on quietly in American industry for some 
time. No one had been paying much attention to it because it 
looked like something else. It looked like a new way of cut- 
ting metals; or a new philosophy of industrial leadership; it 
looked like the ‘‘one best way of work’’—in the phrase coined 
by the Gilbreths; it looked like methods to get work done; or 
removing all obstacles to a free flow of work; or increasing 
production, decreasing costs, improving quality, and other 
technical things . . . And it did all of these. 

But there was something else. 

There was a new way of thinking that had gone into the new 
methods. It was an opposite way. 

For example, Polish directors and executives expected you 
to sit down with them in their offices in Warsaw while they 
told you what was wrong with their mills or mines or factories 
off in the provinces, then you would advise them what to do to 
get American results and they would press buttons and have it 
done. 

They were surprised at a way of planning that went in “‘from 
the bottom up,”’ to find out the facts on which action should be 
taken. They were used to getting-their ‘‘facts’’ from plant 
managers who brought them to Warsaw. They could not ap- 
prove a method of going in to listen to people down in the 
shop, to find what they thought their troubles were and what 
special skills or experience or ideas they had to help solve 
them. In their aristocratic tradition, such a procedure would 
cause a man to lose face. 

The Americans I knew didn't seem to have any face to lose. 
They had university and engineering degrees and they were 
gentlemen, but they could be buddies with a greaser or oiler or 
floor cleaner or mule tender or any one at all. 

People couldn't seem to get so low down in the scale that 
they were not included and regarded as individuals who were 
part of the work and important to it. 

There didn’t seem to be any corner or condition, any machin- 
ery or equipment that was too lowly to engage interest. Wash- 
rooms and lockers, light, air, temperature, water, even the 
broom and mop were all respected as part of a free flow of work. 

This. grass-roots approach revealed facts as far from those in 
Warsaw as were the executives themselves. 

One example was used as illustration by a Polish engineer of 
our staff who spoke to a group of factory executives at the In- 
stitute of Scientific Management in Warsaw. He was telling 
his audience about the pumps. 

In a pulp mill where he was working with Wallace, he ex- 
plained how the Gantt planning chart had shown up a bottle- 
They went to see what was the trouble. There they 


neck. 
Men would 


found the huge digesters being filled by hand. 
shovel in the wooden chips, then go in to tramp on them. 
This took time and held up the rest of the plant. 

So the executives were asked to install a hopper with a 
spreader which would feed in the chips automatically, without 
interruption. 

The plant manager, called to Warsaw and told to install such 
a hopper, replied flatly, ‘‘Niewozliwy!’’ (meaning impossible!) 
Such a hopper, he said, could not be run by their single pump. 
Told to install another pump, he said, ‘“Niewozliwy!"" That 
would overload the electric generators. “Buy another gen- 
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erator,’’ the executives were advised. “‘To get a free flow of 
work, we must consider nothing static and nothing impos- 
sible.”’ 

When they went to plan for a new generator, they found there 
were two pumps, one of them being held for repairs, and both 
pumps were driven by steam, not electricity! 

The Polish engineer told his audience that this was no reflec- 
tion on the manager. It was a reflection on blind acceptance of 
an old way of doing things. “‘In America,"’ he said, ‘‘a man- 
ager has often worked his way up, so that it is more usual for 
him to know what the facts are. Over here we are more apt 
to bring in someone who is highiy qualified by education but 
who gets his information from someone beneath him and so 
down the line. 

“In that way a director in Warsaw may be told by a plant 
manager in the provinces who has been told by a superintendent 
who has been told by a foreman who has been told by a skilled 
worker who has been told by an unskilled worker that some- 
thing is ‘‘impossible,’* until this becomes accepted and believed 
and defended by men of intelligence. If they knew the facts 
they would end the “‘impossibility’’ at once. 

“Obviously,”’ he told them, ‘‘executives must get their facts 
from others, but there must be methods to make sure that the 
information on which they take action is correct.”’ 

Then he told about the gas masks. In another mill, the 
bottleneck was caused by men working in strong chemicals 
who had to stop at short intervals and go gasping for air. 
“They don’t last long at this kind of thing,’’ the manager said, 
“but there are plenty more where they come from.” 

Asked to supply gas masks, he shook his head. ‘‘I tried 
that. It wasn’t any good. The men won't use them.’’ Asked 
to show one of the masks, he had a hard time finding one and 
when he did, it proved to be an old clumsy type left over from 
the war, and defective. 

A new, lighter type was accepted cagerly by the men and 
put into instant use. 


Some of you have read what I wrote about the Polish wood- 
yard, off in the Provinces, where the executives in Warsaw 
thought they knew just what the trouble was. The men there, 
they said, were dangerous “‘bolsheviks”’ You could deal 
with them only through labor contractors who were as hard- 
boiled as the workers. To prove how dangerous they were, 
they had just shot and killed one of the labor contractors. 

The grass-roots approach was to go to the woodyard and 
study the flow of work. This located the trouble and the work- 
ers were found to be not dangerous bolsheviks but just men with- 
out enough work or wages or hope. When conditions were 
changed, there was no need to handle them through labor con- 
tractors. 

One last example of this new way of thinking about people 
and their work, which impressed me so strongly during my first 
year in Poland, was in the spinning mills where a peasant girl 
was made supervisor. 

There, the first bottleneck to show up on the planning chart 
was in the twisting department where a great deal of yarn 
was being spoiled. There, it was found, was no supervisor. 
The owner's son, in charge of personnel, said he would get one 
at once. 

When it was suggested that he find someone right there in the 
department, he said that was impossible. (‘‘Niewozliwy'’’) 
No one was qualified. 

‘‘Who is the best worker,"’ he was asked. There was no 
doubt about that—any one could tell you—it was the girl 
over in that corner. But the advice to make her supervisor 
met with a horrified Niewozl/iwy! She was only a peasant . 
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How could she be supervisor? The others would not respect her 
or work under her. . . 

But to improve quality in the American manner—and that 
was all that was discussed—the peasant girl became super- 
Wallace said: ‘“‘They won't have any more trouble 

And they didn’t. 


visor. 
there.”’ 


As we went on with the work in Poland and other countries, 
I began gathering great hope for the future. Here were not 
only methods, I thought. Here was a way of planning that 
did not talk about democracy but—as it was used and to the ex- 
tent it was used—put democracy into action. 

The first principle of this new way seemed obvious: Remove 
all obstacles to a free flow of work.... You went in, not to dictate 
and impose but to observe and inquire . . . you only stopped 
listening when you were told that something was impossible or 
unchangeable. For here was another principle: Consider noth- 
ing as static or unchangeable and nothing as impossible. 

To me that was exciting. When you saw how many static 
places and ‘‘impossibilities’’ were in people’s minds, it was 
stirring news that here was a peaceful method to keep such think- 
ing from interfering with a free flow of work which was for 
their own best interests. 

Here was a way, not in argument, but in practical action, of 
“instructing those who oppose themselves."’ 

In some of the old family industries, I saw a technic of agree- 
ment which disregarded differences—often violent and irrecon- 
cilable—and brought people together on one common likeness 
their need for a free flow of work to achieve their own purposes. 
In this process, the experience of the older generation and of 
the past was not discarded, but was preserved and integrated 
with the energies and forward thinking of the younger. 

And why, I began asking myself, if this democratic way of 
planning removes obstacles in a shop, a factory, a group of 
factories, or an entire industry in these different countries with 
their different conditions, people, and problems, why couldn't 
it do so ona still wider scale? Why couldn’t it remove obstacles 
outside industries? Between countries? In the world? Why 
couldn't people come together on one or two points of agree- 
ment, in spite of their differences, for useful planning that 
would benefit all of them? 

Of course, I was going on the assumption which was pretty 
general among Americans at that time, that our prosperity 
could never end. . . 

But as I was looking ahead at the millenium, something 
happened. The Crash of '29. England off the Gold Standard. 
The Soviet Five-Year Plan . . . The limelight turned from Amer- 
ica to Moscow, then as their Plan petered out, to Berlin... the 
rise of the Nazis and Fascists, totalitarian planning that was 
superplanning—with its inevitable result—World War II. 

As we returned home, some of the factories with the new 
methods in which I had had such hope, were being bombed and 
destroyed, with the people in them. 

I said in my book: ‘‘What I had been witnessing during 
these years in other countries was the contrast between two 
opposite ways of thinking about people. One, autocratic, 
totalitarian, from the top down, imposed its will upon people; 
used people, regardless of their rights, to build up power at 
the top and keep it there. Power was what mattered. Its 
methods were secrecy, fear, false promises, injustice. People’s 
thinking must be dictated. 

“The opposite way was democratic. It did not require 
any Ogpu or Gestapo. It controlled planning for people, not 
people for planning; freed people from old conditions that were 
holding them back; removed obstacles to their best accom- 
plishment. What mattered, because this was practical, was the 
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greater opportunity, security and voluntary co-operation of the 
individual. 

“The first way, I told myself, was old-world—not because 
all in the old world used it or believed in it, but because there 
were its roots. 

“The opposite way was new-world—not because everyone 
in the new world used it or believed in it, but because there it 
had been made practical. 

‘In the old way I could see no hope. It had been tried too 
often and found wanting. It always ended in wars, then re- 
juggling of powers and authorities, then the same misery and 
uncertainty for people. 

‘In the new-world way of helping people to help themselves, 
wherever they were, out of their own resources and patterns, 
was the answer for which men’s minds and hearts had been 
searching always."’ 

Back in America, after my foreign education—in factories 
I was surprised to find how much old-world thinking remained 
in American minds, as obstacles to a free flow of work in our 
own country. 

But there were mew-world signs that were heartening. One 
was the Committee for Economic Development, headed by Paul 
Hoffman. 

The idea in CED was to go into a community—but only if 
you were wanted—to help people study their own resources 
and plan their development; then to help them in their volun- 
tary Co-operation with other communities. 

You didn’t go in with lofty promises of bringing them free- 
dom while you were riveting chains about their necks. You 
went in to put into their hands the know-how and to teach 
them to use it. 

This was no visionary scheme. It was the thinking of 
practical men who got their economics out of the facts and knew 
that you could not have prosperity or stability in a country if it 
were not built up throughout the country; and that in a democ- 
racy it must be built by the people themselves. 

The principle in CED is so vital, it should be carried on 
where all the world—including Americans—can study plan- 
ning of, by, and for people. 

In the Marshall Plan, there was this same principle—and 
there was Paul Hoffman. 

There was an extension—on an international scale—of the 
same clear logic that there can be no stability in any country 
unless it is in all countries; and that the only security is for 
people everywhere to help build it. 

Whether its short-range objective is to borrow time or to 
serve as a stop-gap, its long-range significance, like that of the 
CED, is in its principle—of helping people to help themselves. 

Whether in this or that respect it bewilders us or disappoints 
us or irks us, whether we worry about the money and where 
it is coming from; or, as you often hear, What are WE getting 
out of it? Whether we find individuals or groups in the Mar- 
shall Plan countries who are critical and hostile and want none 
of our Plan, let us not play into the hands of our antagonist who 
speaks through them, and get out and let go of this principle, 
until we have convinced people of the world—including our- 
selves—of what it is and what it can mean for all of us in the 
future. 

Some of us still have old-fashioned maps on our mental 
walls, where boundaries keep countries in, safe and separate. 

Others have maps which show the continents as they appear 
from the North and South Poles, with flying distances in 
hours, to prove as no argument can, that it has become One 
World. 

However, it is not on such maps that the decisive battles of 
the democracies and totalitarians will be fought. It is in 
people’s minds. 
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Democracy's hope of survival—and I believe absolutely in 
its survival—is in getting people to choose it freely and not be- 
cause they are afraid. 


We need to use our genius in packaging and advertising and 
marketing, first to analyze and to determine what it is we have 
to present; what, in practical terms, are its advantages; how 
does it work? How, not in words but in practice, does it differ 
from the product offered by our competitor? 

Then we need to show it. We are good enough salesmen as a 
nation to know that we cannot sell something we do not show. 
We need working models—amillions of them—that put our in- 
tangibles into tangible form as effectively as do our methods of 
management. 

The people to whom we need to sell democracy are the hardest 
customers on earth. Fundamentally, they are people like our- 
selves, who want the same things we do. But their minds 
are tired. Their hearts are sick. They have had too many 
Trojan horses delivered within their gates. They have been 
lied to, dictated to, through the centuries. They have been 
promised bread and received a stone; reached out for freedom 
and found themselves in a booby trap. 

They may be in the Urals, or Darkest Africa, or Tibet. Wher- 
ever they are, they are from Missouri and have to be convinced. 

Even harder to sell are the young people. The democracies 
have not yet put anything in their showcase that appeals to the 
cynical, sharp-minded youngsters more than violence and es- 


cape. 


In totalitarian planning, they have technics to compel people 
to do and think and speak as they are told. Planning becomes 
effective at once. 

Democratic planning takes longer. When you install new 
methods in a factory, there is often a long, heart-breaking 
period before people take hold and make the methods their 
own. And only then does the planning go into effect. But 
co-operation has been voluntary 


Among the obstacles in peoples’ minds to any progress in 
any country, are inertia, resistance to change and fear. 

One of the old fears that has come out of the past with its 
poverty and famine, is fear that there is not enough; that you 
must build high walls with guarded gates and locked doors, 
about a country, province, or industry, if you would shut out 
want and keep abundance in. 

Another fear is that if we teach others our know-how, so that 
they can produce the same things we do, only cheaper, what 
will become of our markets? And of us? 

The classic reply was that of the Colonies who bitterly re- 
sisted becoming part of the United States. It was in the books 
that if you divided markets among thirteen, you would have 
only one thirteenth for yourself. 

But the books were wrong. When the Colonies joined the 
Union, they became not one thirteenth, but thirteen times as 
strong—and stronger. Their freedoms were strengthened; their 
opportunities and prosperity multiplied. 

The same thing happened later in industry. 
minds who hadn't read the books or didn’t believe them, who 
thought in terms of abundance, not lack, got the idea of scrap- 
ping some of the fine old inherited walls of thinking; and of 
pooling information, research, buying, and even markets. 

The same old fears were there. Many began subtracting and 
dividing, to see how much they would lose... Again it was a 
problem in addition and multiplication. 

Instead of losing, they found that markets and profits in- 


Some new-world 
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creased out of all proportion to what they could have dreamed. 
Some of them, undoubtedly, started building new walls to hold 
that abundance in. Some didn’t see that a new-world miracle 
had been proved; or that a hint had been dropped that there 
could be abnndance if certain old ways of thinking did not inter- 


fere. 


Extending the American Know-How to Marshall Plan coun- 
tries is a big, complex job with plenty of headaches and heart- 
aches; plenty of old-world obstacles, many in ourselves, in 
our own minds; plenty of obstructions open and hidden, be- 
cause our antagonist has to fight with all he has and cannot 
tolerate planning or methods to set people tree. . . 

In anything so vast and unprecedented, there are bound to be- 
mistakes, contradictions or even, in some parts or details, 
what appear to be denials of its principles and of democracy 
itself. 

But when people who have been engaged in it come back 
and tell about all the things that are wrong with it, we need 
to know and to remember what is right with it: the principle 
in it; the people who keep on with it because there is some- 
thing in which they believe; the unflagging, unselfish services, 
the long, dangerous journeys and all of the personal sacrifices 
and hardships. . . / 


I do not pretend to offer solutions to the many problems; 
or to tell how the American Know-How can be extended; 
or to say what new technics must be developed to make it more 
articulate, integrated, and powerful, to meet the totalitarian 
challenge. I leave that to the experts. 

I am only a home-made, self-appointed specialist in the 
spirit that has gone into this know-how; into its principles 
and technics. I am interested in this spirit because of its effect 
upon people. I make my tests, like any housewife, in simple 
ways... I watch to see how people are affected by the plan- 
ning... Are they all included? Are they taking hold? Are 
they likely to? Do they understand it? Do they believe in it? 
Have they more hope than before? Is there a beginning of 
democratic results? 

I speak of this spirit at a technical meeting and before a 
technical group because I believe that this is the vital part of 
our American Know-How. 

In this know-how there is increasing interest throughout 
the world. ECA is extending it. Leading societies such as the 
four I have mentioned are doing much to increase and share it; 
industries and universities are teaching it in its most practical] 
form; others are participating; and now there is the National 
Management Council to co-ordinate and channel some of this 
interest and teaching and practical help through the Inter- 
national Committee in Geneva to Institutes of Management 
in other countries and so to the people in those countries. 

We all remember in the last war how groups, factories, 
laboratories, all over the country were working on projects 
and products whose purpose they did not know until finally all 
came together in the atomic bomb. 

In the same way, we have been testing out our know-how 
and its technics, working on bits and pieces that have seemed 
separate and unrelated, but which someday, somewhere, some- 
how, we fervently hoped would come together into a demo- 
cratic structure. 

But factories have taught us that isn’t how it works. 

If we don’t want our bits and pieces fitted in for us by Master 
Planners to their Master Plans, we must take hold of our know- 
how—with the spirit that is in it—and use it. 

In a Bold New Program, what could be bolder? 
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Packing GRANULAR MATERIALS 


A Noiseless Method for Filling Packaging Containers 


By WILLIAM E. GROSS 


CHEMICAL CORPS TECHNICAL COMMAND, ARMY CHEMICAL CENTER, MARYLAND 


N filling gas-mask-canister sorbent containers, it is im- 
portant that the density of packing of the gas sorbent be 
maintained consistently abovea certain value. In addition, 

when filling axial-flow sorbent containers, the surface of the 
sorbent after filling must be perfectly level, otherwise the can- 
ister performance will be poor. The basic device! and the ma- 
chines which are described and illustrated in this paper were 
designed in connection with development and study of gas- 
mask canisters in order to provide a means of filling the sorbent 
containers to a uniform and high density. 

An accurate test method for determining the bulk density of 
granular materials and the volume of packed granular material 
in containers by means of volume meter E2R3 has been described 
previously (1, 2).2. This method was used during the work 
described herein to determine the bulk density of the materials 
used for preparing premeasured charges of materials for filling 
into containers and for determining the degree of packing ob 
tained in filled containers. The volume meter is essentially the 
same basically as the gravity packing device, except that the 
material being measured is filled into a graduated glass cylinder 
instead of a packaging container. 

Prior to development of the gravity-type packing device and 
the gravity-type filling machines, canister sorbent containers 
were filled on commercial vibrating-type filling machines. 
DESCRIPTION AND OPERATION OF GRAVITY-TYPE PACKING DEVICE 

Only the basic gravity-type packing device (Figs. 1 and 2) 
is described herein. The machines illustrated in Figs. 3, 4, 5, 
have been described elsewhere (3, 4), although some details of 
their operation are given in the Appendix. The machines all 
employ the gravity-type packing principle for filling materials 
into containers. The machines were designed by the author. 

The gravity-type packing device consists essentially of a frame 
on which is mounted a drop tube having a hopper mounted at 
the top. The hopper has a 0.437-in-diam orifice in the bottom 
Three screens for scattering the granules are mounted in the 
upper end of the drop tube. The screens are spaced 1.5 in. apart 
with the uppermost screen located 1.5 in. below the orifice 
A lower chuck for receiving the sorbent container is located 
below the drop tube on the frame of the device. An upper 
chuck for receiving the open end of the container is attached to 
the lower end of the drop tube. This chuck centers the sor- 
bent-container inner tube and shapes (round) the open end of 
the container. 

The gravity-type filling device is shown in Figs. 1 and 2. 
In Fig. 2 the following items are shown schematically: 

1 Hopper for receiving the premeasured charge of material 
to be filled into the container. 





1 The basic packing device is fully pemeues by letters patent: ‘*Vol- 
ume Meter for Granular Materials,"’ by J. C. Goshorn and W. E. Gross, 
U.S. Patent no. 2,332,512, Oct. 26, 1943. 
machines described in the Appendix. 

2 Numbers in parentheses refer to the Bibliography at the end of the 


Patents are pending on the 


paper. 

Epcitinial by the Machine Design Division and presented at the 
Spring Meeting, New London, Conn., May 2-4, 1949, of Taz AMBRICAN 
Soctety or MECHANICAL ENGINEERS. 


2 Orifice for regulating the flow of material from hopper 
‘ 

3 Dispersal screens for scattering the material and distribut- 
ing it evenly over the cross-sectional area of the drop tube 
The screens are made of 3-mesh hardware cloth. They are 
spaced 1.5 in. apart, with the uppermost screen located 1.5 in 
below the orifice in the bottom of hopper 1. 

4 Drop tube; the filling material falls freely from the bot 
tom screen described in 3, a distance of 2 ft, into the container 
which is placed between chucks 5 and 6. 

5 Upper container chuck, which automatically centers the 
inner tube of the container and shapes round the open end of the 
container. 

6 Lower container chuck. 

7 Brackets for supporting drop tube 4. The drop tube is 
free to be raised vertically so that a container may be inserted 
between chucks 5 and 6. 

8 Frame. 


In order to fill a container by means of the gravity-type pack- 
ing device described herein, a premeasured sample is poured 
into the hopper at the top of the device and allowed to dis- 
charge through the orifice in the hopper, through the distribut- 
ing screens, and through the drop tube into the container. 

The premeasured samples are prepared by means of volume 
meter E2R3. 

DISCUSSION 

A dispersal head is employed to spread the falling granular 
material so that it falls evenly over the cross-sectional area of 
the drop tube. This insures level filling and uniform density. 
Another purpose of the dispersal head is to reduce the head re- 
quired to secure maximum packing. Tests have shown that 
without use of the dispersal head 7 ft free fall of the granules 
was required to secure maximum packing. Evidently this dis- 
tance was needed for the stream of granules leaving the orifice 
to expand gradually to a diameter equaling that of the drop 
tube. 

Dispersal heads containing 1, 2, 3, and 4 screens wert tested. 
Three screens were found sufficient to give maximum packing 
with minimum height of free fall. A number of different dis- 
persal heads were tried during the course of experimental work 
on the gravity packing device. The screen type was found to 
be the simplest and most effective. However, with packing 

devices having dispersal heads of 1.5 in. ID and smaller, the 
screens were unsatisfactory in that they tended to become 
clogged. A cross formed by two 0.62-in-diam wires was tried 
as a dispersal head for small drop tubes but it was abandoned 
because it also tended to become clogged. A steel ball was 
found to be satisfactory for spreading the material in small- 
diameter dispersal heads (1.5 in. and smaller). 

Experimental results showed that, using the gravity-type 
packing device with a material having a bulk density of 0.6 g 
per ml or greater, the density of packing increased with increase 
in height of free fall until a height of approximately 2 ft was 
reached. 
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FIG. | BASIC GRAVITY-TYPE PACKING DEVICE 

The successful operation of the gravity-type packing device 
depends upon dropping the material that is being filled into the 
packaging container at a slow rate of flow through a dispersal 
head which scatters the granules so that they fall evenly over 
the cross-sectional area of the drop tube. In order to obtain 
maximum packing of materials, sufficient head, that is, height 
of free fall or the distance between the lowermost portion of the 
dispersal head and the top of the packaging container being 
filled, must be provided. When filling gas-mask-canister char- 
coal, which has a bulk density of 0.4 to 0.7 g per ml, as deter- 
mined by volume meter E2R3, it was found that a head of 
approximately 2 ft is required. This same head was also found 
sufficient for maximum packing of lead shot having a diameter 
of 0.05 in. and a bulk density of 6.98 g per ml. 

The gravity-type filling apparatus is based on the principle 
that the impact of the falling particles tends to impart a move- 
ment to the particles in the surface layer of the material being 
This movement aids in orienting the granules so that 
A similar 


collected 
they fit closely together into a minimum space. 
principle, in so far as orientation is concerned, is involved when 
packing materials into a minimum space in packaging contain- 
ers by the conventional mechanical-vibration method which is 
widely used commercially.) The particles remain in motion 
after they fall into the container until they are approximately 
0.1 in. below the surface of the material which is being packed 
and of which they form a part. 

This can be demonstrated by preparing a mixture of black and 
white materials, such as charcoal and soda lime, and filling it 
into a glass container by means of the packing device. The 
materials can be observed moving about on and below the im- 
mediate surface of the mass as long as material is still falling. 
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It is assumed chat the energy required to cause the granules to 
move about and orient themselves is acquired during their free 
fall in which it is considered that they achieve sufficient 
momentum to give maximum packing. Experience has shown 
that, with gas-mask charcoal having a bulk density of 0.4 to 
0.7 g per ml increasing the height of free fall beyond 2 ft does 
not increase appreciably the density of packing. This height 
is also sufficient for maximum packing of very heavy materials 
such as lead spheres as mentioned previously. 

In order to obtain maximum packing of the sample mass 
when using the gravity-packing principle, it is necessary to 
regulate the flow of material into the container. If the rate 
of feed is too fast, the movement of the surface granules is 
arrested by the weight of succeeding granules before they can 
complete their orientation. This prevents maximum packing. 
Experimental tests have shown that, within limits, the slower 
the granular materials are fed into the packaging container, the 
denser is the packing obtained. However, extreme slow feeds 
are disadvantageous in that the smaller orifices used to decrease 
speed of filling are apt to clog 

An orifice of 0.4375 in. diam was selected as standard for 
filling all gas-mask-canister sorbent as it gave reproducible and 
adequately dense packing and would pass continuously without 
clogging, at the rate of approximately 8.4 sec per 100 ml, the 
largest-mesh-size granular material (12-30 U.S. standard sieve 
scale) used in the U.S. military gas-mask canisters. Larger 
orifices may be used to increase the speed of filling, although 
some decrease in density of packing will result (3). However, 
when filling commercial packaging containers, which generally 
do not require maximum density of packing, it probably will 
be preferable to accept a slight decrease in density in order to 
achieve more rapid filling of the containers. 

For example, with a decrease of about 1 per cent in efficiency 
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SCHEMATIC DRAWING SHOWING CONSTRUCTION OF GRAVITY- 
TYPE PACKING DEVICE 
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of packing the gas-mask canister, sorbent containers can be 
filled at the rate of 3.3 sec per 100 ml. As stated previously, 
the material used for the work described herein was 12-30 
mesh size; when packing materials of other mesh sizes, it will 
be necessary to proportion the orifice to give the rate of feed 
desired. The rate of feed is dependent upon the density of 
packing required. 

It is believed that the method of obtaining packing of granu- 
lar materials by dropping the granules from a height, at a slow 
rate of feed, has an effect similar to that obtained by tamping 


COMPARISON OF VARIOUS METHODS OF PACKING GRANULAR 
MATERIALS 

Several simple methods of packing were compared with the 
gravity-type packing device during the development of volume 
meter E2R3 (1, 2). Packing the filling into containers by 
pouring through a funnel was tried but the results obtained 
were unsatisfactory in that the packing was the least dense of 
the various methods tried. Also the density of packing varied 
with the diameter of the funnel spout. Due to the slower 
filling, the packing becomes better as the diameter of the funnel 
spout is decreased. (This principle, whereby increased packing 
results from decreased filliag speed, is used in construction of the 
gravity filling device described in this paper.) This method 
does not pack the material nearly as densely as is accomplished 
by either the conventional vibrating filling machines or the 
gravity-type canister-filling machines, and the material will 
settle still further if the container is subjected to vibrations 
similar to that encountered in handling and shipping. 

Tapping the containers against a solid surface to pack the fill- 
ing was also tried but was found unsatisfactory in that it required 
considerable time, was awkward in operation, and gave den- 
sity of packing which may vary considerably with different 
operators. 

Results obtained on the gravity-type packing device and the 


TABLE 1 COMPARISON OF VOLUMES OBTAINED WITH 
GRAVITY-TYPE FILLING DEVICE AND CONVENTIONAL 
VIBRATING-TYPE FILLING MACHINE 


Volume obtained with Volume obtained with 


No. of gravity-type filling standard vibrating-type 
container device, ml filling machine, ml 

I 274 27 

: Se 270 

3 276 275 

4 274 274 

5 276 271 

6 276 272 

7 275 27 

8 275 274 

g 276 273 
IO 276 271 

27§.3 avg 272.8 avg 


Norse: These tests were made with dry charcoal granules of 12-30 
mesh (U. S. standard sieve scale) having a bulk density of 0.6 g per ml 
ined by vol E2R : les were filled 
as determined by volume meter E2R3 (1, 2). ¢ granules were fille 
into gas-mask-canister sorbent containers. 


conventional vibrating-type filling machine are compared in 
Table 1. The results show that the packing obtained by the 
gravity filling device is of slightly higher and more uniform 
density. 
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Appendix 


ADDITIONAL TYPES OF GRAVITY FILLING MACHINES 


The gravity-type filling machine E6 (for axial-flow sorbent 
containers) is shown in Fig. 3. This machine was designed to 
provide a single-tube machine for experimental filling of con- 


3 Obtainable from the Office of Technical Services, Department of 
Commerce, Washington 25, D. C. The Office of Technical Services 
designation numbers were not available for these reports at the time 
this paper was submitted for publication. However, the designations 
given in these references should be sufficient for their procurement. 





FIG. 3 GRAVITY-TYPE FILLING MACHINE E6 FOR AXIAL-FLOW 
SORBENT CONTAINERS 
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container shown at the front of the machine is in the loading. 
unloading position and has been lowered to facilitate its re 
moval. The operation of the machine is automatic, except 
that the containers are loaded into and removed from it by 
hand. 

Automatic gravity-type filling machine El] (for radial-flow 
sorbent containers) is shown in Fig. 5. This machine was de 
signed for large-scale production. It has a maximum capacity 
of 3600 containers (of 330 ml volume) per hour. The maximum 
rate of filling is changed proportionally when filling containers 
of larger or smaller volume. Thirty filling stations and pack 
ing devices are provided. The filling charge for each container | 
is measured by a volumetric measuring apparatus, located at the 
right top of the machine, and delivered into the hoppers shown §f 
above the packing devices. The quantity of sorbent delivered § 7 
to the containers is determined accurately by adjustment of &F 
the measuring apparatus. The empty containers are fed into — 































and filled containers discharged from the machine automati Z 
cally. The inclined gravity-feed conveyer at the right of the a 
machine may be supplied cither by a belt-type horizontal con 7 
veyer or by an extension of the inclined gravity-feed section ue 
The discharge conveyer at the left of the machine is designed a 
to place the containers directly onto a horizontal belt-type con 
veyer. No provision is made to rotate the containers while 


they are being filled as it is not required for radial-flow sorbent 
containers 











FIG. 4 GRAVITY-TYPE FILLING MACHINE El4 FOR AXIAL-FLOW 
SORBENT CONTAINERS 







tainers. It consists of a commercial volumetric-type measuring 
machine which was modified by increasing the height of the 
frame, placing a gravity-type packing device below the dis- 
charge opening of the measuring mechanism, and providing a 
motor-driven turntable below the packing device for rotating 
the container. Rotation of the container insures a perfectly 
level surface of the filling in the container; this is required 
when filling certain types of gas-mask-canister sorbent contain- 
ers. 

Gravity-type filling machine El4 (for axial-flow sorbent con- 
tainers) is shown in Fig. 4. This machine was designed for 
production filling of gas-mask-canister sorbent containers. 
It will fill a maximum of 960 containers (of 250 ml capacity) 
per hour. The maximum rate of filling is influenced propor- 
tionally when filling containers of different volumes. It is 
equipped with six filling stations and packing devices. The 
volume of filling delivered to the containers is controlled by 
cam-operated slide valves placed below the flow-regulating 
orifices in the packing devices. The quantity of sorbent de- 
livered to the containers is varied by adjustment of the valve- 
closing cam. The flow-regulating orifices are located in the 
bottom of the large cylindrical hopper to which the tops of 
the packing devices are attached. Rotation of the sorbent con- 
tainers during the filling operation is provided to insure that the 
surface of the filling will be perfectly level. Containers are iG. 5 AUTOMATIC GRAVITY-TYPE FILLING MACHINE Ell] FOR 
shown in the filling position below the packing devices. The RADIAL-FLOW SORBENT CONTAINERS 
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New Development in 





ROTARY MULTIPORT VALVES 


By N. E. BRICE,? W. HORODECK,’ ann H. L. TIGER* 


BASIC DESIGN AND OPERATING PRINCIPLES OF MULTIPORT VALVES 
PREVIOUSLY AVAILABLE 


HILE multiport valves of various types have long been 

used in various industries, it is not surprising that the 

use of such valves has been given great impetus by the 
water-conditioning industry and more particularly by the zeo- 
now included in the general category of 
The zeolite softener or ion-exchange unit 
norma] 


lite water softener 
ion-exchange units 
embodies a number of steps in its operating cycle, i.c., 
service until its capacity is exhausted, followed by various re 
conditioning steps which comprise backwashing, regenerant 
introduction, rinsing, and return to service. Since the usual 
industrial installation is designed for one to four complet 
yperating cycles daily, it is clear that the use of conventional 
individual valves requires many valve manipulations which 
can be reduced and simplified greatly by the use of a single 
multiport valve in place of the individual valves. This is 
clearly illustrated by the two diagrams shown in Fig. 1, with 
summaries of the respective valve operations for the required 
)perating steps in the cycle 

Thus an ion-exchange unit equipped with individual valves 
requires the attention of a careful operator for about 1 to 2 hr 
during the reconditioning steps, and the manipulation of the 
various separate valves involves some chance of error 

In order to take advantage of the simple and foolproof opera 
tion of single multiport valves, various types have been devel- 
yped and installed during the past 15 or 20 years. The design 
and operating principles of the three main types hitherto used 
are summarized as follows 

Sliding Disk Rotary Multiport Valve. In this type, Fig. 2, 
the rotor is held tightly against the seating surface (port plate) 


in all positions and also while it is being rotated from one posi- 


tion to another by the combined action of spring pressure and 
water pressure. In cach position communication is established 
between the appropriate inlet and outlet ports by means of the 
opening, the transfer cavity in the rotor, and the various open 
ings in the port plate. Since the rotor must slide over the port 
plate, in passing from one position to another, it is necessary to 
use relatively hard materials such as hard rubber for the rotor 
facing and bronze for the port plate. To avoid leakage it is 
necessary to finish the rotor and port-plate seating surfaces with 
extreme accuracy. Thereafter, scoring of these surfaces by hard 
particles of grit or slight warpage of the castings may cause 
leakage requiring repair or replacement. 

Furthermore, since the rotor must always be held firmly 
against the seating surface, substantial torque is required to 
fotate it from one position to another even with ample lubrica- 
tion between the seating surfaces. This becomes especially 
apparent at higher pressures and on larger sizes, and it makes 


' Patents applied for. 

*Chief Engineer, Liquid Conditioning Corporation, Linden, N. J. 
Mem. ASME. 

® Assistant Chief Engineer, Liquid Conditioning Corporation. 

‘ Vice-President, Liquid Condisinaing Corporation. Mem. ASME. 


_ Contributed by the Process Industries Division and presented at the 
Spring Meeting, New London, Conn., May 2-4, 1949, of Taz AMERICAN 
Society or MECHANICAL ENGINEERS. 
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10N EXCHANGE UNIT 
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_— —_ UNIT WITH INDIVIDUAL 
__ | EVECTOR VALVES 
— s 
- Set Backwash. Open valves W 
G COCK and O. All other valves are 
uM closed. 
oo Regenerant Introduction. 
——f-— Close valves W andO. Open 
* valves R, G, T 
- J | | Regenerant Displacement 
EFFLUENT | | Close valve G. 
H | | Rinse. Close valve R. 
| | Open valve M 
- REGENERANT Service. Close valve T. 
© TANK - > 
wales Open valve E. 
1ON EXGHANGE UNIT 
 — — UNIT WITH SINGLE RO- 
ROTARY 
EJECTOR y MU TALV 
MULTIPORT ™ 7 TARY MULTIPORT VALVE 
VALVE \/ Backwash. Multiport 


INFLUENT 





Regenerant Introduction. 
| | ; 
Close valve G. 


Multiport valve in Regen 

| Rinse. Multiport valve in 
ee 
1 tb  REGENERANT 


y SET 
G COCK . 
=) valve in wash _ position. 
position. Open valve G. 
rinse position. 
Tae service position. 


Valve G is closed. 
la | 
EFFLUENT 
Regenerant Displacement. 
Service. Multiport valve in 





WASTE 


FIG. | COMPARISON OF OPERATING CONTROL STEPS WITH INDI- 
VIDUAL VALVES AND SINGLE ROTARY MULTIPORT VALVE 


ROTOR FACE REMAINS IN CONTACT 
| WITH SEATING SURFACE DURING 


INLET | OPERATION AND ROTATION 


{ 2 BONNET 





j/ORIVE SHAFT 






PORT PLATE 
BODY 








HARD RUBBER OR | 
COMPOSITION FACING 


FIG. 2. SLIDING-DISK ROTARY MULTIPORT VALVE 


necessary the use of gear drives even on manually operated 
valves having 1!/,-in. openings or larger. It follows also that 
there is an upper limit on size, the maximum hitherto being a 
size for 5-in. pipe connections. 

Lift-Turn Rotary Multiport Valve. In this type, Fig. 3, the 
rotor is lifted manually from the seating surface by an external 
mechanical lever, rotated to the next position, and returned to 
the seating surface. This permits the use of a resilient rubber 
face against the metal seating surface which makes for tight 
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seating and resistance to leakage from scoring or warpage 
However, the need for lifting the rotor mechanically, turning it, 
and reseating it, makes it impractical to motorize the operation 
of such a valve, because the operating mechanism would be 
quite complicated. Furthermore, the lifting of the rotor from 
the seating surface against pressure requires large operating 
force and this seriously limits the use of this type for larger 
sizes, the usual maximum being a valve size for 4-in. pipe con 
nections. 


Poppet-Valve Assemblage. This comprises a group of poppet 


1S MECHANICALLY LIFTED 
WATER PRESSURE BY MEANS 
BEFORE ROTATING 


ROTOR 
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OF OPERATING HANDLE 


BONNET 
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BODY PASSAGE 
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OUTLET 
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FIG. 3 LIFT-TURN ROTARY MULTIPORT VALVE 
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FIG. 4 POPPET-VALVE ASSEMBLAGE 


valves, Fig. 4, usually assembled in one casing and actuated by 
a series of gears and cams to obtain the proper co-ordination of 
the various units in the assemblage for the successive operating 
steps in the cycle. This type is also limited by the large forces 
required to raise the disks from their respective seating surfaces. 
Furthermore, the many moving parts involved constitute a 
maintenance problem. 


THE NEW VALVE PROVIDES GREAT ADVANCES IN OPERATION, IN 
FLEXIBILITY, AND IN PLANT LAYOUT 


The new valve, Fig. 5, utilizes hydraulic pressure exerted on 
a diaphragm to set the rotor free so that it turns easily on a ball 
mounting. Thus the simple control of a small pilot stream of 
pressure water makes available instantaneously a large force 
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which lifts the rotor swiftly and smoothly from its seating sur 
face. In the manually operated design a slight thrust of the 
handle actuates the pilot valve which admits the pressure water 
to the diaphragm chamber to raise the rotor. As the rotor is 
raised the required distance from the seating surface (a fraction 
of an inch), it is kept in constant engagement with the driving 
shaft, which shaft is free to rotate but does not move axially 
inward or outward. The rotor is then turned to the next posi- 
tion and, as the handle is released, the fluid pressure is cut off 
automatically from the diaphragm chamber so that the rotor 
returns at a controlled rate to its seating surface in the new posi- 
tion. 

The great magnitude of the rotor-lifting force becomes ap 
With a 10-in-diam diaphragm 


























































































































































































parent by simple calculation. 
- ° , ‘ ° s 
(about 80 sq in. of area), and a working pressure of 50 psi, the 
force available is 50 X 80 = 4000 Ib or 2 tons. This force is 
: il 
substantially larger than the differential pressure which holds ' 
the rotor firmly against the seating surface in any given posi 
tion. It is clear therefore that there is practically no upper 
limit on the sizes of valves which can be made and operated 
THROTTLING PLATE SHUTS OFF INFLUENT 
WHEN ROTOR IS RAISED FROM SEAT 
BODY PASSAGE 
ACTUATING ROD / 
a ~BONNET 
COVER ' 7 
A} f ORIVING SPANNER 
DIAPHRAGM 4] jORIVE SHAFT 
BACKPLATE 4 f Srerewees SANets 
1S RAISED FROM 1 
SEAT. - 
3 WAY PILOT VAive 
ROTOR ACTUATED 6Y 
OPERATING HANDIC 
BOoY ADMITS HYDRAULIC 
TRANSFER CAVITY PRESSURE TO OR B FIG 
RELEASES iT FROM # 
HYDRAULIC PRESSURE SUPPLY eS 
AND RELEASE LINE 
Ee. 
TO wAsre f tion 
FIG. 5 NEW ROTARY MULTIPORT VALVE 1 
perr 
with this design, since practically unlimited hydraulic force is whi 
available to lift the rotor. Once the rotor has been set free so BP inst: 
that it can be rotated on its ball mounting, the torque require BP 2 
to turn it from one position to another is very small—generally stres 
less than 6 ft-lb. It follows therefore that on the manually BP duce 
operated valve there is no need for reduction gearing no matter com 
how large the valve size. cross 
Since the rotor is raised before turning, it is possible to face press 
it with a resilient soft rubber about '/, in. in thickness. Cer- valy, 
tain advantages result from this as follows: tant. 
1 When the rotor is pressed against the seating surface by argc 
the action of the spring plus differential water pressure, the 3 
rubber face is compressed by about one quarter of its thickness, arou 
i.c., about 4/16 in. or 0.062 in. This compressibility is about ora 
5 to 10 times as great as the deviation from flatness of the scating clock 
surface that can be expected from warpage of castings. Further- tons 
more 






more, this eliminates the need for great precision in finishing 
the seating surface. In fact, it makes possible the elimination 
of the port plate entirely and allows the face of the body cast- 
ing itself to be machined. This face is then used as the metal 
seating surface. Obviously, such contact between the resilient, 
highly compressible rotor face and the metal seating surface 
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insures tight seating and climinates leakage between ports or 
to wastc. 

2 Danger of leakage because of scoring is likewise climi- 
If a hard particle of grit lodges between the face of the 
rotor and the seat as the rotor is reseated, the particle merely 


nate d 


deforms the resilient rubber temporarily. When the rotor is 
next lifted from its seat, there is a short period of flow of water 
over the face of the rotor to waste, dislodging the particle and 
washing it away without any injury to the face. It is well 
known that soft rubber is immune to being cut by hard par- 
ticles, in fact, common experience shows that piping, chutes, 
and the like, lined with soft rubber, resist the abrasive effect of 
sand grains or similar particles much more effectively than does 
stecl itsclf 

3} There is no need for lubricating the rotor face or the seat- 
ing surface since there is no sliding action in the operation of 


the valve 
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ROTATION OF VALVES 


There are several other new features of design and construc- 
tion in this valve which provide additional great advantages: 


1 The inlet connection is brought into the bonnet. This 
permits locating the bonnet in any position around the circle 
which may be found convenient for the piping of a given 
installation 

2 Admission of the water to the bonnet plus the use of 
streamlined passages in the body casting result in a greatly re- 
duced pressure loss through this valve; about one half the loss 
compared with other types of multiport valves having equal 
cross-sectional areas of the passages in the body. Thus where 
pressure loss is not a controlling factor, it is possible to use a 
valve of smaller dimensions, and where pressure loss is impor- 
tant, it can be reduced to a minimum by choosing the next 
larger-size valve. 

3 The ports in the body casting are arranged symmetrically 
around the central axis. This permits the use of a right-hand 
or a left-hand rotor with corresponding clockwise or counter- 
clockwise rotation. Such reversal of rotation reverses the func- 
tions of the side connections of the valve, making installation 
More —— to prevailing conditions, Fig. 6. 

4 On §-in. and larger sizes the bonnet is hinged to the body. 
Thus it is a simple matter to open the bonnet and expose the 
interior of the valve for inspection or service. This avoids the 
use of a block and fall or similar means which, in general, is re- 
quired to handle the bonnet of this type of valve. 





AUTOMATIC OPERATOR BACKWASH, REGENERANT 
























































MOUNTED ON FRONT G) é RINSE TIMERS 
OF MULTIPORT VALVE. =~ 
JON EXCHANGE UNIT | 
fe EJECTOR 
METER rc 
DIAPHRAGM FLOAT 
INFLUENT | , VALVE WITH SWITCH 
T ™“ 
BACKWASH ourter(/ SecrTignines Speco 
CONTAC TOR | Meouce® 
| 
RINSE OUTLET -|—~ EFFLUENT 9+} —_— 
MOTOR Per. sy 
FLOW RATE —® soe 
SETTER | 
a | 
WASTE —-— — - 
& REGENERANT TANK 
3 WAY SOLENOID VALVE CONTROLS 


KYORAULIC PRESSURE TO ¢ FROM 
DIAPHRAGM =CKAMBER ON MULTIPORT VALVE 
FIG. 7 DIAGRAM OF AUTOMATIC ARRANGEMENT 
OpeRATION 

a) Initiation. Automatic reconditioning cycle at end of operating 
run is initiated by push button, meter contactor, or time clock, so that 
solenoid valve and motor are energized and multiport valve is rotated 
to backwash position where it is stopped automatically in the correct 
location by the positioning contactor mounted on the valve drive shaft 

this serves same function in each succeeding step). 

b) Backwashing. Water flows upward through unit and out to 
waste to cleanse bed. Duration of backwash period (usually about 10 
min) is controlled by backwash timer. Upon completion, timer con- 
tacts close, causing multiport valve to rotate to next position. 

Cc) Regenerant Introduction and Displacement. Flow directed through 
ejector, causing regenerant to be drawn from regenerant tank and dis- 
charged into unit. When required volume has been withdrawn, the 
diaphragm float valve automatically closes ejector suction line and float 
switch starts regenerant displacement timer. Displacement water con- 
tinues to flow through ejector and downwardly through unit to waste 
for required period when timer contacts close, causing, multiport valve 
to rotate to next position. 

d) Réinsing. Water continues to pass downwardly through unit 
to waste at higher flow rate until waste products of regeneration have 
been completely rinsed out of the ion-exchange bed. Duration of this 
predetermined period is controlled by rinse timer. Upon completion, 
timer contacts close, causing multiport valve to return to original serv- 
ice position 
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ing cycle 

As previously stated, th 
reconditioning steps includ 
backwashing, regenerant it 
troduction, rinsing, and 1 
turn to service. On indus 
trial automatic units, the 
duration of backwashing js 








generally controlled by a ; 
time switch. The volun: } 
of regenerant discharged int: 
the unit is usually cor h 
trolled by a float switc! p 
which measures the required Oo 
depth of liquid to be draw: 
from the regenerant tank s\ 
The duration of the rins: bi 
which follows is also cor fe 
trolled by a time switcl fo 
FIG. 9 FRONT VIEW OF DIAPHRAGM-OPERATED ROTARY MULTIPORT VALVE WITH Fig. 7 illustrates diagram 
MANUAL-OPERATING UNIT matically the arrangement rer 
of an automatic unit lo 
NEW VALVE IS ESPECIALLY ADAPTED TO AUTOMATIC CONTROL As explained, in the case of thistnew multiport valve, th - 
Various types of automatic operation and control of multi- rotor is set free before it is turned from one position to the next 2 


so that a very small torque is required to operate this valv< 
Thus, in the case of an automatic unit, it is possible to use 

fractional-horsepower motor (about !/ 1 hp) with the require: 
speed reducer. This motor drive and speed reducer is the sam 


port valves have been developed in the water-conditioning field. 
Those more generally adopted use a motor with reducing gears 
and various cam arrangements to rotate the valve from one 
position to the next through the various steps in the operating 
and reconditioning cycle. Initiation of the series of recondition- 
ing steps required at the end of the operating run is generally standardize on one driving mechanism and to include it in ; 
accomplished by one of the following methods compact cabinet with all the other electrical control devices 


(4) Push Button. When 
the end of the operating 
run is reached, an alarm or 
light signal is given by the 
meter, and the operator 
pushes a button which starts 
the reconditioning cycle, 
which then proceeds auto 
matically through the vari 
ous steps and back into serv 


for all sizes of multiport valves, and this makes it possible t 













ice. 

(6) Meter. After a pre 
determined volume of water 
has passed through the me- 
ter, an electrical contact is 
established. This starts the 
reconditioning cycle, which 
then proceeds automatically 
as in the foregoing 









c) Time Switch. In some 
cases it is preferable to re- 
condition the unit at a cer 
tain time of day. In such 
cases, a time switch initiates 
the automatic recondition- 
ing cycle. 

(4) Conductivity Device. 
With demineralizing or de- 
ionizing equipment, where 
all salts are removed, it is FIG. 10 ROTARY MULTIPORT VALVE WITH AUTOMATIC-CONTROL UNIT 
possible to use a conductiv- WITH FRONT COVER OPEN : 
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The arrangement is illustrated diagrammatically in Fig. 8 
In this design, the pilot valve, which admits pressure water to 
the diaphragm chamber, is actuated by an electric solenoid 
instead of by the thrust of the handle as described for manual 
operation. 

In addition to the space saving which results from the use of 
the small motor and speed reducer, these other important ad- 
vantages are claimed 


1 The fractional-horsepower motor can be operated from 
the lighting circuit. Thus it is unnecessary to make any 
power circuit connections as is the case with other types of 
automatic rotary valves which may require motors as large as 
2 hp with correspondingly large reduction gears 
2 All of the control equipment, including the motor, is 
housed in a single, gasketed, waterproof enclosing case. This 
provides adequate protection for all types of locations including 
out of doors. 

3 The automatic-control unit is provided with three time 
switches which permit independent adjustments to be made to 
backwash, regencrant displacement, and rinse periods. This 
feature permits maximum operating cfliciency to be realized 
for cach installation 

4 The uniform size and design of the automatic-control unit 
required for all sizes of valves makes it possible to use a uni- 
form method of attaching the automatic-control unit to any 
size valve. This greatly simplifics the conversion of a manually 
operated unit into an automatic unit, because it is neces 
sarv simply to remove the manual-operating unit and replace 
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This can be done without 


it with the automatic-control unit 
shutting down the plant. 

5 The small motor size and uniform design make it feasibl« 
to carry an ample stock of automatic-control units so that 
deliveries can be made rapidly. 

6 Since the rotor is set free before turning, the small rota- 
tional force or torque required is practically independent of 
water pressure, spring pressure, degree of lubrication, or other 
factors. Thus the small torque required permits predetermined 
accurate positioning of the rotor, i.¢., precise stopping of the 
rotor in each position, independently of any external conditions 
such as pressure. 


Fig. 9 shows a 6-in. valve provided with a manual operating 
unit, and Fig. 10 is a similar valve provided with an automatic 
control unit. Fig. 11 shows an installation of four 10-ft-diam 
zeolite water softeners (each with 6-in. valve), operating in a 
nationally known bleachery. Many other units are in opera 
tion. In the course of their installation and field tests the relia 
ble performance has been confirmed which was demonstrated 
by exhaustive long-term tests. 

In addition to being adapted to a wide range of sizes, these 
valves can be made readily of corrosion-resistant construction 
Furthermore, there is every indication that this type of valve 
with manual or automatic controls will be adaptable to a vari 
ety of applications other than water conditioning. It is hoped 
that experience will show that this new type of single multiport 
valve can usefully replace groups of individual valves in many 
other industrial fields. 





FIG. 1] 





BATTERY OF FOUR 10-FT-DIAM ZEOLITE SOFTENERS EACH WITH A 6-IN. MULTIPORT VALVE 
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HE Union Oil Company of California owns in fee more 

than 20 square miles of land in northwestern Colorado 

that is underlain by oil shale. Most of this land was pur- 
chased in 1923-1925 to serve as a future resource of liquid fuel. 
During the past 23 years Union Oil scientists and engineers 
have been studying the problem of producing fuel and other 
useful products from this oil shale. Their research has resulted 
in developments which indicate that oil shale can be mined and 
retorted, and that shale oil can be treated to produce liquid 
fuels at costs not far greater than the present price of similar 
products refined from petroleum. 

The commercial phases of oil-shale production, from min- 
ing until the product is ready for the customer, now are being 
studied thoroughly. Given time and the incentive to under- 
take the necessary construction work, the author’s company 
feels that an abundance of synthetic liquid-fuel products from 
shale oil can be made available to the public. 


















OIL-SHALE DEPOSITS 





Oil shale is a sedimentary rock containing organic matter 
insoluble in ordinary solvents but capable of yielding an oil on 
heating. Many oil shales are true shales since the inorganic 
matter is argillaceous; on the other hand, many oil shales, be- 
cause the inorganic matter is calcareous or dolomitic, should be 
called marlstones, limestones, dolomites, or magnesian mar]- 
stones. The Green River oil shale of Colorado, Utah, and 
Wyoming is a magnesian marlstone. 

Oil shale, besides not always being a shale, does not contain 
oil. It contains an organic solid known as kerogen, which 
probably consists of a mixture of compounds of carbon, hydro- 
gen, oxygen, nitrogen, and sulphur. On heating oil shale toa 
temperature above 750 F, the kerogen is cracked into coke, gases 
condensable to an oil, and noncondensable gases. 














OCCURRENCE OF OIL SHALE 





Oil shale is found in most of the countries of the world, and 
in most of the states of the United States. It was formed in 
lakes or seas in which the deposit of inorganic matter was 
slow and in which abundant organic matter lived or was ac- 
cumulated. The waters of the lakes were in a reducing condi- 
tion so that the deposited organic matter was not oxidized. 
The organic matter of the better known oil-shale deposits 
consists chiefly of macerated and putrified microscopic vegetal 
organisms such as spore cases and algae. Larger vegetal mat- 
ter, such as leaves and stems, and also animal matter, form part 
of the organic constituents of oil shales. 

Foreign. The better known foreign deposits of oil shale are in 
Scotland, France, Sweden, Esthonia, Germany, and Spain; Rus- 
sia and Manchuria; Australia, Union of South Africa, and 
Brazil. Ojil-shale industries are operating in all of these 
countries with the exception of Brazil. 





Contributed by the Petroleum Division and presented at the Petroleum 
Mechanical Engineering Conference, Amarillo, Tex., October 3-6, 
1948, of Tue AMERICAN 1BTY OF MECHANICAL ENGINEERS. 
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United States. The most extensive oil-shale deposit in the 
United States is the black shale of the Chattanooga formation, 
which is richest in the states of Indiana, Kentucky, and Ohio, 
and is also found in fourteen surrounding states. The richest oil 
shale of the Chattanooga formation probably will not yield 
over 15 gal per ton from any large tonnage. Less extensive 
oil-shale deposits are found in Texas, California, Montana, and 
Idaho, and in many other states 

The richest oil-shale deposit and probably the one that first 
will receive commercial attention is found in the Green River 
formation of Colorado, Utah, and Wyoming. During Eocene 
time, 60,000,000 years ago, southwestern Wyoming, north- 
western Colorado, and northeastern Utah had a warm, moist 
climate and contained large lakes. The Wyoming lake is 
known to geologists as Gosiute Lake and probably emptied 
into the Urah-Colorado lake, known as Uinta Lake. Uinta 
Lake often was two lakes, since during dry cycles, the eastern 
or Colorado end of Uinta Lake was separated from the Utah 
end. Consequently, three basins existed in which oil shale was 
deposited. 

The deposits are over 3000 ft thick and are remarkably uni- 
form in lateral extent. They are relatively flat-lying and are 
not known to be faulted or fractured. 

The oil shale is resistant to erosion and forms the tops of 
plateaus, one each in Colorado, Utah, and Wyoming. The 
Colorado River and its tributaries have cut deep valleys through 
these plateaus. 

The Piceance Creek Basin of northwestern Colorado contains 
the greatest thickness and highest grade of oil-shale deposits 
known in the United States. The mahogany ledge, that group 
of oil-shale beds,which averages more than 25 gal per ton fora 
thickness of more than 25 ft, lies under 1000 square miles of the 
Basin and can yield 100,000,000,000 barrels of shale oil. 

Oil shale in the Piceance Creck Basin forms the Roan Plateau 
which rises sharply to altitudes above 9000 ft or as much as 4000 
ft above the Colorado River. The surface of the plateau consists 
of gently rolling hills cut by deeply incised streams. The ma- 
hogany ledge crops out on the sides of the steep valley walls, 
as nearly vertical cliffs, 300 to 1000 ft below the surface of the 
plateau. 

The oil shale from the Piceance Creck Basin is a magnesian 
marlstone which varies in color from light brown to black and 
resembles, in many respects, mahogany wood. It is thialy 
bedded, since 2000 to 5000 years of accumulation were required 
to form 1 ft; however, cementation is so complete that it breaks 
across bedding with a conchoidal fracture. 

The rock is strong and tough but soft enough to be carved 
with a knife. Because of the calcium-carbonate content, ! 
fizzes on the application of cold dilute hydrochloric acid. 

When placed upon a fire, oil shale burns rapidly giving of 4 
high heat. The volume of ash which remains after burning 
is as great as the original volume of the oil shale. 


MINING FACTORS 


Factors which affect the mining of oil shale are numerous. 
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The oil shale on the property of the Union Oil Company of Cali- 
fornia crops out at elevations between 7000 and 8000 ft above sea 
level. A tributary of the Colorado River, Parachute Creek, 
flows at an altitude of 6000 ft where it has cut through the oil- 
shale beds. The valleys of the various forks of Parachute Creek 
are less than 1 mile wide between the oil-shale outcrops; and 
the oil-shale peninsulas which separate the forks of Parachute 
Creck are 1 to 2 miles wide (see Fig. 1). The richer oil- 
shale zones form vertical and overhanging cliffs, the poorer 
oil shale often is covered by slopes of oil-shale rubble lying at 
angles of 35 to 40 deg. 

Choosing the Minable Horizon. Cores obtained by the Bureau of 
Mines from the Naval Oil Shale Reserve indicate that the top of 
the Roan Plateau consists of shales, sandstones, and marlstones 
up to 1000 ft in thickness containing only thin beds of oil shale. 


An oil-shale measure 300 ft thick, averaging more than 15 gal per 
Directly below and 


ton, is found below the surface beds 
measure is the 


contiguous with the 300-ft-thick oil-shal 
mahogany ledge, which on the Union Oil property is nearly 
100 ft thick and averages more than 30 gal per ton. Addi- 
tional oil-shale measures, which may average 15 gal per ton, 
lic under the mahogany ledge for a thickness of 300 ft. 

The problems of choosing the minable horizon are as fol- 
lows 

1 Shall the entire 700-ft thickness of oil shale, averaging 


more than 15 gal per ton, be mined? 

2 Shall the 100-ft-thick mahogany ledge, averaging more 
than 30 gal per ton, be mined? 

3 Shall some thin but rich portion of the mahogany ledge, 


such as an 8-ft-thick bed, averaging 50 gal per ton, be mined? 


The 700-ft thickness probably can be mined by surface- 
mining methods after the 300 to 700 ft of overburden is re- 
moved. The total cost of removing the overburden and mining 
the oil shale would be very low, perhaps as low as 30 cents per 
ton of oil shale mined, or 2 cents per gal of shale oil recovered. 

The mahogany ledge must be mined by underground methods 
since it is covered with 600 to 1000 ft of rock. Underground- 


Elevelion 


Parachute Creek 





East Middle Fork 
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mining costs are usually higher than surface-mining costs. but 
because oil shale is a uniform and strong rock that is amenable 
to mining on a large scale by the use of cost-cutting mechanical 
equipment, the mahogany ledge may be mined for as little as 
50 cents per ton or 1.67 cents per gal. 

A portion of the mahogany ledge 8 ft thick averages 50 gal 
per ton. Large cost-cutting mechanical equipment cannot be 
used as efficiently for mining an 8-ft bed as for mining the 100- 
ft-thick mahogany ledge. Therefore, mining costs might be 
considerably higher, perhaps more than $1.00 per ton or 2 cents 
per gal of shale oil recovered. 

The cost of retorting becomes a factor in choosing the min- 
able bed. Experience with retorting indicates that the cost of 
retorting a ton of 15-gal oil shale probably will be higher than 
of retorting 30-gal oil shale. If the problem of the coking of 
the 50-gal oil shale in retorts can be overcome, it is probable 
that a ton of 50-gal oil shale can be retorted as cheaply or more 
cheaply than a ton of 30-gal oil shale. Therefore, the retorting 
cost for recovering a gallon of shale oil from 50-gal oil shale 
is less than recovering shale oil from 30-gal oil shale and much 
less than from 15-gal oil shale. The total cost of mining and 
retorting oil shale per gallon of shale oil produced probably 
will be lowest when mining an oil shale yielding 30 or more 
gallons of shale oil per ton. 

The minable horizon for a commercial oil-shale industry will 
be the mahogany ledge or some portion of it, but the decision 
cannot be made until more is known of the cost of mining and 
retorting for the various grades of oil shale. 

Applying Mining Methods. The oil-shale beds lie flat, are 
uniform and continuous along a horizontal plane, and appar- 
ently have no important erraticisms such as rolls, faults, and 
shear zones which would interfere with continuous mechanized 
mining. Since the rock is strong, large openings can be made 
without fear of roof failure. The Bureau of Mines, at its ex- 
perimental oil-shale mine near Rifle, Colo., has opened rooms 80 
X 100 ft in horizontal area which stand unsupported without 
any sign of weakness or failure. 

The most suitable method of mining probably will be from 


East Fork Parachute * Creek. 








FIG. 1 OIL-SHALE FORMATION 
(Vertical North-South section through Union Oil Company property on Upper Parachute Creek, Colo. Horizontal scale 4 times vertical.) 
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FIG. 2. MINING COLORADO OIL SHALE 
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MECHANICAL ENGINEERING 


oil-shale minjng is generally 
similar to the one required for 
coal mining and probably will 
utilize the principles of break- 
ing and loading the oil shale 
continuously, Fig. 3. Since 
oil shale is ten times stronger 
than coal, the problem of de- 
signing the machine will be 
great. But because oil shale 
is self-supporting over large 
spans, the oil-shale mining 
machine can be built larger and 
more powerful than coal-min- 
ing equipment. The author 
/ believes that a continuous oil- 
shale mining machine is en- 
tirely feasible from a mining 
and a mechanical-enginecring 
standpoint, and that, when the 
demand for such a machine is 
great enough, some manufac- 
turer, in Co-operation with an 
oil-shale mining company, 
will build i. 

Handling Oil Shale. Because 
oil shale is of such a low value, 
aaa ' transportation of oil shale has 

to be kept toa minimum. To 

do this the retorting plant 
must be built at the mine 
mouth and must be operated 
K as a unit with the mine 
Since the mine mouth will be 

on the side of the cliff, one 
to two thousand feet above 
the valley floor, the construc- 
tion of a retorting plant and 
facilities will be expensive. 
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FIG. 3 


an open room, the roof of which will be supported by pillars 
If the thickness of the bed to be mined is over 30 or 40 ft, the 
room probably will be mined as a quarry from a number of 
levels or benches. 

Experimental mining to date has shown that the oil shale 
can be mined cheaply by the method shown in Fig. 2. Gang 
drills mounted on trucks or tractors are used for drilling. 
The drill holes are charged with dynamite and the charges are 
detonated. The blasted rock is loaded by electric-shovel 
loaders into large Diesel-driven trucks and hauled to the plant. 
All phases of this method of mining are adapted to oil shale 
from methods practiced at other mines throughout the country. 

Because mining cannot be carried on by conventional methods 
at a cost of much less than 50 cents per ton, thought is being 
given to the development of new methods for mining oil shale. 
‘The bituminous-coal industry has launched a $250,000 engi- 
neering program to design a machine that will mine coal 
cheaper and faster. The program's ultimate objective is a 
machine that will both cut coal ‘off the solid’ without the use 
of explosives and then load the coal continuously onto a con- 
veyer....’'' The type of machine needed for very low-cost 

* “Coal Industry Seeks Continuous-Mining Machine," Mining and 
Metallurgy, vol. 28, June, 1948, p. 329. 
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ARTIST § CONCEPTION OF THE CONTINUOUS MINING OF OIL SHALI 


ble will be placed under 
ground. The problem of dis- 
posal of the spent shale, the 
volume of which is nearly 
as great as the original oil shale, is reduced considerably 
when the plant is at the elevation of the mine, since the 
spent shale need only be dropped, blown, or fed into the ad- 
jacent valley. The valleys of the branches of Parachute Creek 
through the Union Oil property are large enough to store 
all of the spent shale produced from the retorting of the ma- 
hogany ledge. 

The oil shale will be mined and probably crushed under- 
ground. The crushed product will be delivered without intet- 
ruption to a continuous-type retort where it will be retorted 
and burned. The burned or spent shale will be discharged 
continuously into the canyon. The valuable products ara non- 
condensable gas and shale oil, both of which are fluid and can be 
piped easily from the elevation of the mine to holders, tanks, of 
pipe lines on the floor of the valley. 


CONCLUSION 


The commercial phases of the production of synthetic fuels 
from oil shale now are being explored. When the need of the 
nation for supplemental sources of liquid fuels is great enough, 
the author's company among others, will be ready to make up 
the deficit from oil shale. 
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Studies on FLY-ASH EROSION 


By M. A. FISHER’ ano E. F. DAVIS? 


INTRODUCTION 


NE of the chief difficulties anticipated in the use of 
pulverized coal as a fuel for the gas turbine is the pos- 
sibility of serious erosion of turbine blades and other 

metal parts by the suspension of fly ash in hot combustion gases. 
However, there appears to be no published information to date 
yn the amount and nature of erosion by fly ash under actual 
turbine conditions. The Locomotive Development Committee 
ff Bituminous Coal Research, Inc., has been vitally con- 
cerned with this problem in connection with the development 
if a coal-fired gas-turbine-driven locomotive. Therefore this 
committee has sponsored the work which is described in 
this paper, and which was carried out in the laboratories of the 
Institute of Gas Technology. 

The erosion of metals through the impingement of solid par- 
ticles suspended in a rapidly moving gas stream is an extremely 
complicated process which at present cannot be described in 
-xact terms. It appears likely that, in most practical cases, 
erosion can take place through several different mechanisms, 


depending upon the properties of the eroded material and of the 


impacting particle, as well as upon local conditions at the 
microscopic point of impact. Under certain conditions, at least, 
it can be shown that the momentary pressure developed by the 
impact of a small particle at a velocity of several hundred feet 
per second may be sufficient to exceed the ultimate strength of 
any metal. On the other hand, some experimental evidence 
indicates that, at least under some conditions, the amount of 
erosion depends primarily on the hardness of the eroded metal. 
Thus Gardner found that the erosion of turbine blades by water 
droplets in a special testing machine was a function of the hard- 
ness of the blade material, the harder metals being more resistant 
tocrosion.4 The importance of other factors, such as elasticity 
and fatigue resistance, is indicated by the erosion resistance of 
materials such as rubber. 

The high operating temperature of gas-turbine blades intro- 
duces special problems in connection with erosion by solid par- 
ticles. The oxide film which is formed on metal surfaces at 
high temperatures may well be more brittle and more suscep- 
tible to erosion damage than the underlying metal. If this sur- 
face film is removed by erosion, exposing more metal to oxida- 
tion, then the repetition of this process might lead to a very 
rapid Joss of metal. In addition, the heterogeneous nature of 
some turbine alloys complicates the situation because the rela- 
tively minute particles of fly ash may show a preferential 
attack on some constituents of the metal structure, resulting in 
the weakening of stressed parts. In studying the.erosion of 
turbine blades by fly ash at high temperatures, it is thus neces- 
sary to investigate possible structural changes and localized 
damage, as well as the over-all loss in metal weight. 

Very little appears to be known about the dynamics of the 
movement of small suspended particles through a system as 


"Supervisor, Analytical Section, Armour Research Foundation, 
Chicago, Il]. Formerly at the Institute of Gas Technology, Chicago, III. 

* Research Engineer, Institute of Gas Technology, Chicago, Iil. 
_* "Impact Cleaning,’ by W. A. Rosenberger, The Penton Publishing 
Company, Cleveland, Ohio, 1939. 

*'The Erosion of Steam Turbine Blades," by F. W. Gardner, Engi- 
neer, vol. 153, 1932, p. 146, 174, and 202. 

Contributed by A 3 Fuels Division and presented at the Annual 
Meeting, New York, N. Y., November 28-December 3, 1948, of THe 
American Society of MECHANICAL ENGINEERS. 


complicated as a gas turbine. Equations for the trajectories of 
particles in relatively simple flowing systems have been given 
by Lapple and Shepherd,® but no way is known of applying 
these results to the case of erosion in gas turbines. The actual 
paths of ash particles carried by the gas stream through the tur- 
bine will be a complicated function of gas velocity and tempera- 
ture, particle-size distribution, and density of the particles, as 
well as the specific design of nozzles and blades and the velocity 
of rotation. It is impossible to predict how many of the fly- 
ash particles actually will strike the blades, at what relative 
velocity, and at what angle. For particles which actually 
impinge on a solid surface, the pressure exerted is highly de- 
pendent also on the shape of each particle and its elastic prop- 
erties. 

Since preliminary information was urgently needed on the 
probable course of erosion by fly-ash particles, experiments were 
designed to simulate turbine conditions closely. At the same 
time, the experimental apparatus was kept as simple and as 
flexible as possible, so that a rapid survey could be made of the 
chief variables which will determine the amount of erosion by 
fly ash in a coal-burning gas-turbine locomotive. As will be 
shown later, a number of interesting and unexpected results 
were obtained. In general, it appears that erosion can be 
controlled, but careful attention is required to several factors 
which were sot previously known to be important. 


EROSION-TEST APPARATUS 


. The type of apparatus used for running erosion tests under a 
variety of conditions is shown diagrammatically in Fig.1. Com- 
pressed air, regulated by a pressure- 
reducing valve, was metered by a cali- 
brated orifice. The air then passed 
through a heat-exchanger coil con- 
sisting of half a dozen turns of 1-in. 
18-8 stainless-steel pipe, packed with 
porcelain balls to assist in heat trans- 
fer. The heated air was brought out 
of the furnace as shown for the in- 
troduction of fly ash through the ver- 
tical pipe C. The fly ash entered at a 
constant predetermined rate, and was 
dispersed into individual particles by 
the high-velocity jets of heated air 
FIG. 1 APPARATUS FOR issuing from three fine openings ina 
FLY-ASH EROSION TEST _ plug inserted in the air line just ahead 
AT HIGH TEMPERATURE Of the dust feeder. The ash-laden air 
(A, Compressed air; B, Was returned to the furnace and pro- 
insulated electric furnace; ceeded to a miniature Aecrotec dust- 
C, dust feed; D, Aerotec separating tube, enclosed in a stain- 
dust collector; E, dust-  Jess-steel cylinder as shown. Here 

collection chamber; F, ; ; 
thermocouple; G, pres- the coarser particles of fly ash were 
sure taps; H, nozzle; 1, separated from the air and dropped 
specimen. ) into the storage space E. The Aero- 
tec dust separator used will be more 

fully described in a later section. 

In some of the erosion tests, the apparatus was modified by 
extending a pipe from the Aerotec dust outlet through a hole in 


§ “Calculation of Particle Trajectories,"” by C. E. Lapple and C. B. 
Shepherd, Industrial and Engineering Chemistry, vol. 32, 1940, pp. 605- 
617. 
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the bottom of the furnace to a dust-storage hopper underneath. 
The pressure drop across the Acrotec tube was measured by a 
water manometer attached to the pressure taps G. The air 
temperature between the outlet of the Acrotec tube and the 
nozzle H was measured by a thermocouple F, inserted through 
the pipe wall and fastened by means of high-temperature silica 
cement. 

At the beginning of the tests, the readings of the thermo- 
couple F were checked against a fully shielded thermocouple 
placed in the air jet above the nozzle mouth. The interchange- 
able nozzles H were machined from stainless steel and served 
as supports for several types of specimen holders. A thermo- 
couple F, as shown, measured the temperature of the erosion 
test specimen; since the whole apparatus was enclosed in an 
insulating structure, the temperature of the specimen was al- 
ways close to the temperature of the fly-ash suspension in air. 
After striking the specimen, the air was exhausted through a 
pipe stack as shown. Part of the fly-ash content remained on 
various parts of the enclosure around the nozzle and erosion 
specimen; the remainder of the fly ash, after passing through a 
sufficient length of stack for cooling to a convenient tempera- 
ture, was removed by a filter bag or an electrical precipitator. 
Thus all of the fly ash which passed through the apparatus was 
available for examination after each test. 

In those tests where it was desired to test the effects of “‘raw’ 
fly ash, that is, flyash as received without any preliminary sepa- 
ration of the coarser particles, then the whole assembly con- 
taining the Aerotec tube separator could be removed and re- 
placed by a simple duct which carried the fly-ash suspension to 
the nozzle. The furnace was heated electrically; both manual 
and automatic temperature control were conveniently used on 
different sets ofapparatus. The relatively small demands of the 
apparatus for power and compressed air made it possible for 
several erosion tests to be run simultaneously. Erosion tests 
at room temperature were carried out also in apparatus similar 
to the foregoing, except that the furnace and insulation were 
omitted. 

Fly-Ash Feed. Most of the erosion tests were carried out 
with samples of fly ash obtained from various power plants 
operating on pulverized coal. Inall, ten samples of fly ash were 
used, representing various Eastern and Midwestern bituminous 
coals. Microscopic examinations, chemical analyses, and screen 
tests were carried out on the fly ash, but no detailed correlations 
of these factors with erosion could be obtained. However, a 
number of interesting general trends were observed, as will be 
described in a later section. It was determined that all of the 
fly ash used consisted chiefly of the spherical particles charac- 
teristic of fused ash, and that the general observations with 
regard to erosion remained valid for all of the various samples 
of fly ash used. 

Differences in the particle-size distributions of the fly-ash 
samples were partially ironed out in those tests where an Acro- 
tec tube was used to remove the coarser particles of fly ash be- 
fore impingement upon the test specimen. The Acrotec tube 
is a cyclone type of dust separator. We have conducted tests 
on commercial models of Acrotec tubes of 2 in. and 3 in. diam, 
and have determined that these cyclones are capable. of remov- 
ing over 90 per cent of a fine pulverized-coal fly ash. Aecrotec 
tubes were used in the erosion tests to determine the probable 
effect on turbine erosion if a high-efficiency separator is used to 
remove all but the finest particles of flyash. The Acrotec tubes 
used in the erosion tests were */,in. diam and made of stainless 
steel. In preliminary tests, the conditions for operating these 
miniature tubes were established so as to obtain the same fly-ash- 
separating efficiency as with the larger Acrotec tubes. Thus 
at room temperature, the tubes were operated at 2 to 4 in. of 
water pressure drop, passing 2 to 3 cfm of air. 
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As an alternative to the use of the miniature Acrotec tubes, 
and to check the results, some of the erosion tests were also 
carried out with fly ash which had previously passed a regular 
3-in. Aerotec tube. The procedure in these cases was to pass a 
quantity of fly ash through the larger Acrotec tube, collecting 
all fly ash which passed the separator in a large close-woven 
filter bag; this fine dust was then used in an erosion apparatus 
which did not, in such tests, include any fly-ash separator. 

One of the most important requirements in a laboratory ap 
paratus for testing dust erosion is to feed the dust into the air at 
a uniform rate in such a way that the dust is dispersed into in 
dividual particles, and the particle-size distribution does not 
The type of dust feeder developed for the ero 


vary with time. 
The operation of this feeder de 


sion tests is shown in Fig. 2. 
pends on the vibratory motion induced by a Burgess Vibro- 
tool, and the rate of dust feed is controllable readily by adjust- 
ing the vibration amplitude 

The vibrator, which is commercially available, is a simple 
electromagnetic device which operates on 110-volt a c to give 
7200 vibrations per min. Under the action of the vibrator, a 
steady stream of dust moves along the lower horizontal cubx 
until it falls into the high-velocity jets of compressed air which 
disperse the dust into individual particles. The dimensions of 
the apparatus are not critical, except that the size of the hori 
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FIG. 2 DUST FEEDER 
zontal dust-feed tube limits the range of feed rates available for 
any particular dust. Although the feeder may be constructed 
of smooth metal tubing, we have found it convenient to use 
glass feeders for pressures up to 30 psig, so that the movement 
of the dust can be observed readily and adjusted by manipula 
tion of the amplitude control on the vibrator. 

We have used a number of feeders of this type for feeding differ 
ent kinds of dusts at rates varying from less than 0.1 gram per min 
to 50 grams per min. Where dust is <o be fed into a system in 
which the pressure is close to atmospheric, it is convenient to 
modify the apparatus by omitting the pressure-equalizing tube 
and opening the top of the dust hopper to the atmosphere. a 
such cases, the dust is introduced into the test system through 
the suction opening of a compressed-air ejector which does a0 
excellent job of dust dispersion. When first setting up a dust 
feeder for a particular apparatus, it is also convenient to make 
up a dust hopper with a number of interchangeable feed cubes, 
so that the best size of tube for the particular application may 
be chosen by trial. The feeder is then calibrated by collecting 
and weighing the portions of dust fed in a number of equa! suc 
cessive time intervals. Unless a dust is particularly free flow 
ing it is usually advisable to dry it throughly just befor. us¢, 
and to eliminate lumps by passing the dust through a sicv¢ 
which is just coarse enough to pass all of the particles. 
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FIG. 3} PULVERIZED-COAL FLY ASH 


Sample prepared by precipitation from a suspension in air; 200.) 
\oamp ; 


The dust feeders used in the crosion tests had hoppers 21/4 in. 
diam and 12 in. high, with a capacity of about 600 g of fly ash 
perloading. The horizontal feed tube was 6 in. long and '/¢ in. 
ID, with a smooth constriction to !/4 in. diam in the center. 
The constriction in the trough is an important feature because 
it produces a constant level of dust in the portion of the tube 
beyond the constriction and thus provides a constant rate of 
dust feed 

The question whether a suspension of dust in air is well dis- 
persed into individual particles rather than clumps can be set- 
tled only by sampling and examining the particles as they ac- 
tually exist in the suspension. For this purpose, a small labo- 
ratory type of electrical precipitator was used to obtain sam- 
ples of the fly-ash dispersion produced by the dust feeder. The 
particles were deposited directly from the air onto a thin glass 
cover slip which could then be examined microscopically. 

Fig. 3 shows a photomicrograph, at a magnification of 500 
diam, of a sample obtained in this way from a fly-ash suspen- 
sion produced by the dust feeder described. For purposes of 
comparison, Fig. 4 shows the appearance of fly-ash particles 
which have passed through an Acrotec-tube dust separator at a 
temperature of 970 F without being precipitated. Similar 
photomicrographs prepared by a number of special techniques 
were used throughout the erosion work to study the state of dis- 
Persion as well as the particle-size distributions arid shapes of 
the fly-ash particles. It may be noted in passing that the larg- 
est particle visible in Fig. 4 has a diameter of about 7 microns, 
representing the maximum size of particle which escaped the 
dust separator under the conditions of this particular experi- 
ment. Other photomicrographs have shown conclusively 
that many particles smaller than this are removed by an Acro- 
tec separator, depending probably on the position of the par- 
ticles in the air stream entering the separator. The over-all 
dust-scnarating efficiency of the Aerotec tube in each erosion 
test was determined from the total weight of dust fed, the 
weight of dust caught in the Acrotec hopper, and the weight of 
dust recovered in the filter bag or electric precipitator beyond 
the erosion test nozzle and specimen. 

Nozzles and Erosion Specimens. One of the chief factors de- 


FIG. 4 FLY ASH IN AEROTEC-TUBE EXHAUST 


(Sample prepared by precipitation from exhaust gas of an Aerotec tube 
operating at 970 F; X 200. 


termining the erosion of metals by fly-ash suspensions is the 
velocity of the impinging air stream. In this series of experi- 
ments, a range of velocities from 150 fps to 1040 fps was used, 
but most of the erosion tests at high temperature (1050 F to 
1350 F) were run with air velocities between 500 fps and 850 
fps. In the large gas turbines projected for locomotive service, 
the air velocities relative to the moving blades will be ap- 
proximately 500 fps under normal operating conditions, but 
will vary considerably over the full cycle of operation. The air 
velocities were calculated for the erosion tests on the as- 
sumption of ideal conditions and were based on published tables 
of the properties of air. In view of the other experimental un- 
certainties, no attempt was made to apply any corrections for 
the effect of the suspended fly-ash particles on the air velocity. 
't was realized also that the actual velocity of the fly-ash par- 
ticles at the moment of impingement is a complicated function 
of nozzle design as well as of particle size, density, and shape of 
the particles; in general, it cannot be assumed that the velocity 
of the particles is the same as that of the conveying air. The 
same situation of course will apply in the gas turbine and will 
be further complicated by the effects of centrifugal forces on the 
particle trajectories. 

The nozzles used in the erosion tests were of simple conver- 
gent design, machined from 18-8 stainless steel, and readily in- 
terchangeable for the various experiments. The throat diame- 
ter varied from 0.101 in. to 0.275 in., and was determined 
by the desired air capacity which in turn was based on the 
volumetric air flow necessary to give the correct pressure drop 
and efficiency in the Aerotec dust separator. Although the rate 
of fly-ash impingement thus varied according to the conditions 
of the individual erosion tests, the final results were compared 
on the basis of the erosion produced per unit weight of fly ash 
impinged. The effects of absolute nozzle size were determined 
in a separate series of tests in which no Aerotec separator was 
used, and the nozzle diameter therefore could be varied at 
will. 

A typical assembly of nozzle, specimen holder, and specimen 
is shown in Fig. 5. Here, the specimen is set with its surface 
perpendicular to the axis of the air jet. Also visible is the 
















FIG. 5 NOZZLE, SPECIMEN, AND SPECIMEN 
HOLDER ARRANGED FOR PERPENDICULAR 


IMPINGEMENT AN ACUTE ANGLI 





thermocouple used to measure the temperature at the back of 
the specimen. As shown in Fig. 6, the specimens could be 
rotated to any desired angle with respect to the axis of the air 
jet. This view also shows the erosion test specimen consist- 
ing, in this case, of a disk of metal 1 in. diam and '/s in. thick. 
Other test specimens were made in the form of thick rectangular 
blocks and were supported in a similar manrer. 

A simple support for small Vitallium turbine blades is shown 
in Fig. 7. The blades could be positioned at different distances 
from the nozzle and at various angles to the axis of the air jet 
in order to test the effects of fly-ash impingement on curved sur- 
faces, such as will be found in an actual turbine. 

Another type of erosion test specimen used consisted of tur- 
bine alloy pieces machined in the shape of standard stress-rup- 
ture test specimens. By means of a special yoke and lever ar- 
rangement, these specimens were kept under a continuous ten- 
sion of 15,000 psi while being bombarded with fly ash at a temp- 
perature of 1350 F. The effect of fly-ash impingement was de- 
termined both by weighing the specimen before and after treat- 
ment and by running standard stress-to-rupture tests on the 
treated specimens and on similar blank specimens 

In order to eliminate variations due to the nature of the sur- 
face finish on erosion specimens, all test disks were given a 
standardized metallographic polish before erosion testing, and 
metallographic examinations were made on some of the speci- 
mens before and after fly-ash treatment. Records were keps of 
weight changes of the specimens during test, and dimensional 
changes were followed with sensitive gages and by micro- 
scopic measurements. Rockwell hardness measurements were 
also made. Care was taken not to introduce stresses in the proc- 
ess of cutting specimen disks, and specimens were given a stress- 
relieving heat-treatment whenever necessary. The metals used 
for the erosion tests included a carbon steel, cast Vitallium, and 
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the following special alloy steels: Timken 16-25-6, Universal 
Cyclops 19-9DL; and Allegheny-Ludlum S-590 and S-588 


TEST RESULTS 


The first serics of erosion tests was carried out at room tem- 
perature using “‘raw"’ fly ash, that is, a sample of fly ash as ob 
tained from the electrostatic precipitator of a large pulverized 
coal-burning furnace. A preliminary set of experiments showed 
that the quantitative amount of erosion observed was highly 
dependent on a large number of factors which would have t 
be closely controlled. Thus Fig. 8 shows the amount of cro 
sion of a Vitallium disk specimen as a function of the amount of 
fly ash impinged on it with a jet velocity of 1040 fps. The noz- 
zle throat diameter was 0.101 in., and the specimen face was 
perpendicular to the axis of the nozzle and at a distance of | , 
in. from its mouth. At regular intervals, the air flow was shut 
off and the specimen was removed for weighing. It was the: 
replaced accurately in its previous position and the air flow an¢ 
dust feed were started again 

Obviously, under the conditions of this experiment, the rate 
of erosion decreased as the experiment proceeded. The reasons 
for this behavior were not investigated in detail, but a number 
of factors may have been involved. As erosion proceeded, 4 
cavity was formed in the face of the specimen, with resulting 
changes in both the angle and distance of impingement. Ther 
was also the increased possibility for some of the fly-ash particles 
to remain temporarily in the cavity and thus cushion the im 
pact of succeeding fly-ash particles. Moreover, metallographic 
examination of eroded Vitallium specimens showed that there 
had been a preferential removal of the softer components of the 
metal structure, leaving many of the harder dendritically ar 
ranged particles of a harder component protruding from the 
surface. The nonhomogeneous structure of the metal was con 
firmed by examining polished and etched surfaces of specimens 
before erosion. 

Fig. 9 shows the appearance of a deep erosion pit in a Vital- 
lium specimen, produced by the impingement of unseparated 
fly ash at 1040 fps and room temperature. The characteristic 
striated structure is clearly visible, and close examination f¢ 
veals small grains of hard material adhering to the eroded sur- 
face. 

The rate of erosion of Vitallium by unseparated fly ash at 
room temperature increased with increasing jet velocity, 4 
shown in Fig. 10; the rate of increase was especially high at 
jet velocities approaching sonic velocity. Each value on this 
curve was obtained on a separate specimen, treated from a noz 
zle of 0.101 in. diam at a distance of 1/,4in. The total amount 
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FIG. 9 EROSION PIT IN VITALLIUM SPECIMEN 
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it fly ash impinged was about 130 g for each specimen, and the 
fly-ash concentration in the air stream was kept between 2 and 
} grains per cu ft. 

The effect of nozzle-to-specimen distance is shown in Fig. 11 
tor a jet velocity of 850 fps at room temperature. As in the pre- 
vious series of tests, the specimens were Vitallium disks placed 
perpendicular to the axis of the nozzle, and unseparated fly ash 
was used. The reasons for the rapid increase in erosion with 
increasing nozzle-to-specimen distance are not clear from the 
data available. The larger distances allow more -time for ac- 
celerating the ash particles to the velocity of the air stream; at 
some critical distance from the nozzle mouth, the jet velocity 
must begin to decrease, and on approaching the specimen face 
the air velocity must undergo drastic changes in magnitude and 
direction. The lag between the air velocity and the velocity of 
an individual ash particle depends on the physical properties of 
the particle. With a heterogeneous sample of fly ash, the situa- 
tton rapidly becomes too complicated to warrant an attempt at 
theoretical analysis. 

The preliminary series of experiments with unseparated fly 
ash indicated the difficulty of any quantitative interpretation 
of erosion-test results unless a large number of variables were 
carefully controlled. Not only must the exact conditions of 
‘Mpingement be specified, but the erosion process must also be 
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In contrast to the erosion tests carried out with raw fly ash 
at room temperature, when an Acrotec tube was used to remove 
the coarser particles of fly ash, it was found that a persistent de- 
posit of ash particles was formed on the erosion targets. This 
deposit protected the surface of the specimen against erosion 
However, even when the deposit was removed mechanically 
from the specimen face at frequent intervals during a test, it was 
found that the amount of erosion produced by the very fine ash 
particles which passed through the dust separator was less than 
10 per cent of the erosion produced by the same weight of raw 
fly ash, the exact amount of erosion depending on test condi- 
tions and Aecrotec efficiency. Since the Aerotec separator re- 
moved 90 per cent or more of the original fly-ash loading, it is 
obvious that the use of the dust separator resulted in a 99 per 
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FIG. 12 FLY-ASH PRODUCED AT ROOM TEMPERATURE 
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(Raw fly ash; various conditions of im- 
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cent or better reduction in erosion, based on the total amount 
of fly ash fed during a test. 

The appearance of a typical heavy deposit of fly ash formed 
at room temperature by impingement at a velocity of 1040 
fps is shown in Fig. 12. It was established that the formation 
ot the deposits did not depend on the presence of oil or other 
impurities in the compressed air. However, pretreating the fly 
ash by heating it at 1400 F for several hours did reduce the 
tendency to form deposits and resulted in increased amounts of 
erosion. Since pretreatment of the fly ash removed the last 
traces of carbonaceous matter, this may indicate that the pres- 
ence of relatively soft or plastically deformable material in the 
fly ash plays a role in deposit formation. However, the full 
explanation is apparently much more complicated, since there 
is evidence that the pretreatment by ignition also resulted in re- 
crystallization and chemical reaction of some of the inorganic 
constituents of the fly ash. Moreover, many purely inorganic 
materials give deposits under similar conditions of impinge- 
ment. 

A series of tests were made in which thin deposits of fly ash 
were produced by impingement on thin glass cover slips. It 
was found that about the same proportion of fly ash adhered 
to the glass as to metal specimens. Microscopic examination of 
the deposits on the glass cover slip showed the characteristic, 
spherical, transparent particles of ash adhering to the glass sur- 
face. There was no evidence of fragments produced by shatter- 
ing of particles either on the glass surface or in the air stream 
beyond the target, nor was there any appreciable number of 
particles which appeared as if they might have been flattened 
or plastically deformed by the impact on the specimen. The 
smaller ash particles adhered preferentially to the glass, and the 
primary deposit on the glass consisted mostly of particles smal- 
ler than about 2 microns. This is in keeping with the behavior 
observed in dust-sampling instruments and indicates that the 
same forces of physical adhesion are involved. Particles which 
have sufficient kinetic energy on impact to squeeze out the gas 
film at the specimen surface become attached to the surface, and 
adhere to the surface the more tightly the higher the surface- 
to-mass ratio of the particle. 

High-Temperature Erosion Tests. The chief feature of all ero- 
sion tests at high temperature (800 F to 1350 F) was the forma- 
tion of hard tenacious coatings or deposits on the specimens. 
The exact amount and nature of the deposits varied widely ac- 
cording to the fly ash used and the conditions of impingement. 
In many cases it was found that both deposit formation and 
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HIGH TEMPERATURES 


various con- 


erosion took place on different parts of the same specimen, so 
that the net result varied from a considerable loss of weight o! 
the erosion test specimen under some conditions to rapid weight 
gains under other conditions. In general, it was found that de 
posit formation was associated with the impingement of rela 
tively fine ash particles, smaller than about 10 microns diam, 
while coarser particles tended to remove any deposits present 
on the specimen face and to produce erosion of the metal 

While several series of erosion tests were carried out to de 
termine some of the factors involved in erosion at high tempera- 
tures, only the general results will be taken up at this time 
Fig. 13 shows the net weight change of various metal specimens 
after the impingement of unseparated fly ash under a variety of 
experimental conditions. Each point on the graph is the re 
sult of a separate erosion test. It is seen that while there was 
often considerable deposit formation by raw fly ash, particu 
larly around 1000 F, in general, it may be expected that this 
type of fly ash would create a definite erosion problem. 

Fig. 14 shows a similar graph for the results of tests carried 
out with Aecrotec-separated fly ash. Here it is seen that the 
chief problem due to the fly-ash impingement was deposit for 
mation rather than erosion of the metal specimen. The tests 
at room temperature which resulted in weight losses were all 
carried out with pretreated or ignited fly ash, as was also the 
test which showed the greatest weight loss at 1055 F. 

The results of a set of high-temperazure erosion tests carried 
out under uniform conditions of impingement is shown in Fig 
15, to illustrate the observed effect of removing the coarser 
particles of fly ash. At the top turbine operating temperature 
of 1350 F, the coarse particles removed any deposit which maj 
have been formed faster than it could be built up by the rela- 
tively fine ash particles, resulting in a marked erosion. Where 
the fly-ash separator was used, there was no erosion, and the 
amount of deposit increased with increasing temperature 

High-Temperature Deposits. The deposits produced at high 
temperature consisted of a hard ceramic-like material ranging 
in color from a light tan, through various shades of reddish 
brown, to a dark-red almost black color. Most ot the deposits 
adhered so strongly to the metal surface that they could be re- 
moved only with difficulty by using a sharp knife-blade. The 
main portion of the deposit was generally found in a roughly 
conical mound on the specimen directly opposite the nozzle 
mouth, but a thin coating extended over the whole surface o! 
specimen disks 1 in. diam. Many of the deposits showed con- 
centric rings of varying thickness and color. This structure 
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FIG. 16 HIGH-TEMPERATURE FLY-ASH DEPOSIT 





‘The raised conical deposit in center was surrounded by area containing 
a flat deposit. ) 







was apparently connected with resonance and vibration phenom- 
ena in the air jet, but no detailed investigation of the subject 






was carried out 

The general appearance and properties of the high-tempera- 
ture deposits suggested that the fly-ash particles actually were 
sintered together, even at temperatures as low as 800 F 
To check on the sintering temperatures of gross samples of fly 
» ash under atmospheric pressure, samples of the various types 
of fly ash available were heated in a furnace to various tem- 
peratures between 800 F and 1600 F. Color changes in the 
| = fly ash were observed after heating at 800 F for 4 hr, indicating 
S the beginning of chemical changes in the ash, but no appreci- 
















able sintering occurred below 1300 F. It appears therefore =o 

ha , ri » fiw s - deposi . a ; s 

that the sintering of the fly ash in the depe sits must be helped (Entire surface of specimen was covered by deposit. Note irregular 
by the pressures developed during impingement as well as by mound in center. ) 





the selective concentration in the deposit of the more plastic 













constituents of the fly ash. 

Spectrographic analyses of a deposit formed by impinge- 
ment of fly ash at 1055 F showed a higher concentration of 
calcium and lower concentrations of aluminum and silicon in 

5 the deposit material as compared with the original fly ash. 
» X-ray analyses confirmed the fact that calcium sulphate showed 
 amarked increase in concentration in high-temperature de- 
§ posits. 't was also found that the iron present in the form of 
= Magnetite in the fly ash was completely oxidized to hematite 
Bin th deposit. 





The appearance of several typical high-temperature fly-ash de- 
posits is shown in Figs. 16, 17, and 18. Although the deposits 
usually adhered tenaciously to the underlying metal, it was 
found possible to remove them completely by any one of several 
methods. Thus deposits could be removed completely by con- 
trolled impingement of ordinary fly ash either at room tempera- 
ture or at 1350 F, without any appreciable damage to the 
metal specimens. An effective chemical method of deposit 
removal was found in the use of an inhibited acid solution 
which loosened the deposit on immersion for a few hours. 
After thus removing high-temperature deposits from speci- 
Mens, it was found that the loss of metal was negligible 
and a good surface was restored. Sectioning and metallo- 
graphic examination of the specimens showed no evidence of FIG. 18 HIGH-TEMPERATURE FLY-ASH DEPCSIT 
we 4 harmful effects on the metal structure due to the fly- (Flat plateau in central region, shading off to a light film over remainder 
ash Impingement or the chemical treatment. of specimen surface.) p 




























Organizing and Financing 


CO-OPERATIVE RESEARCH 


By ELMER R. KAISER 


ASSISTANT DIRECTOR OF 


INDUSTRY ADOPTS RESEARCH 


EVENTY-FIVE years ago Thomas A. Edison began in a 

modest way and with limited funds to gather about him 

men of various talents to form the first industrial research 
laboratory. His laboratory at Menlo Park, N. J., became 
famous for many discoveries and inventions, but possibly the 
most important of all may yet be the industrial research labora- 
tory itself. 

Today, private industry operates 2500 research laboratories 
in which 135,000 persons (1)! are directly and indirectly creat 
ing new processes and products and improving old ones, as 
well as developing new information to help keep the fountain 
of knowledge from running dry. In this change-making func- 
tion, the scientific personnel comprises 41 per cent; the tech- 
nical personnel 26 per cent; and the balance, 33 per cent, non- 
technical. 

The term “‘industrial research’’ has become so broad as to in- 
clude almost everything beginning with the search for and dis- 
covery of the laws governing the properties of matter and en- 
ergy to the development and testing of processes, methods, and 
equipment. These classes of investigation commonly merge 
so that no sharp boundary can be traced between them. The 
National Research Council therefore defines industrial re- 
search as ‘‘the endeavor to learn how to apply scientific facts to 
the service of mankind"’ (1). 

Currently, expenditures for research by industry are vari- 
ously estimated at between $450,000,000 to $700,000,000 a 
year (2), or about twice the expenditure for 1940. The Presi- 
dent's Scientific Research Board (3) estimated that the national 
research and development for 1947 (excluding atomic energy) 
was as follows: 





Industry... $ 450,000,000 
Government: 625,000,000 
War and Navy Depts........ $500,000,000 
Other departments 125,000,000 
University... . 45,000,000 
Other. 40,000,000 
Total... $1,160,000,000 


A few companies spend as much as 5 per cent of their gross 
receipts for research, but 1'/2 to 2 per cent is considered a good 
proportion by many (4). 


SHORTAGES 


Commendable as is the record of growth and accomplishment 
of science in industry, it is only a beginning. America and 
the rest of the world have merely sampled the fruits of industrial 
research; most industries have yet to make research the key to 
their future. 


* Numbers in parentheses refer to the bibliography at the end of the 


aper. 
esenel at a Joint ASME-AIME Meeting, White Sulphur Springs, 
West Va., November 3-4, 1948. 


RESEARCH, BITUMINOUS COAI 


RESEARCH, INC., COLUMBUS, OHIO. MEMBER ASME 

A top research consultant, T. A. Boyd of General Motors, 
states ‘*... perhaps 90 per cent of all companies still have n 
research laboratories’’ (5). For example, of more than 17,00 
manufacturing concerns whose gross sales exceed $500,000 a 
year, less than 2500 have research laboratories A still smaller 
proportion of the 184,230 manufacturing establishments in 16] 
industries (6) have or could afford their own research facilities 
Yet, the small and medium-sized companies with less than 25 
employees each, produce one half of the dollar volume of manu 
factured products (7). 

How are these companies to participate in and share the 
benefits of research? 

Boyd gives two reasons for the inadequate number of labora- 
tories in industry: ‘‘Many people still do not appreciate the 
importance ot research, nor understand its tremendous poten 
tialities. Another important reason lies in the belief that re 
search is too costly and too complicated for any but larg: 
organizations to undertake."’ 

Still another factor, equally vital in any attempt to increase 
the total research facilities rapidly, is the shortage of tech 
nically trained and experienced men and women to organize and 
conduct research. The demand for scientists and engineers 
still exceeds the supply, and will continue to do so for some 
time, despite the increasing numbers being recruited from the 
graduating classes of the colleges and universities. 

Thus the combined limitations of management, money, and 
man power are forcing industry to look about for additional! 
facilities, talent, and suggestions for growing research re 
quirements. 

CO-OPERATIVE RESEARCH AN ANSWER 

Individual companies have a choice today whether to (4 
found their own laboratories, (6) sponsor private projects at 
established research institutes or at independent research and 
development laboratories, (¢) sponsor or conduct research co- 
operatively with competitors or others, and (@) combinations 
of (4), (6), and (c). Ofcourse, there is always the option of not 
participating in research at all, which is fast becoming recog 
nized as another form of gambling in business with the odds 
against success. 

The first two options have been Cciscussed in most of the 
many books and articles on industrial research. Less known 
are the potentialities of co-operatively sponsored programs 
and how they are organized and financed. Once such pro- 
grams are established, the technical work itself proceeds much 
as in company laboratories. 

Under joint sponsorship, research on such subjects as © The 
Behavior of Steels in High-Temperature Steam Piping Service, 
can be undertaken by a single team of researchers for a group 0! 
companies at only a fraction of the cost and man power per 
company that would be required if each company made the 
study privately. Results obtained by a group are more widely 
and more readily accepted, and more experience can be applied 
through the committee of sponsors which administers the pro 
gram. This is an example of the type of research that indi- 
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COAL RESEARCH, 


THE 


gITUMINOUS 


INCORPORATED, IS ONE OF 


CO-OPERATIVE SPON 


LARGEST 


sORS OF RESEARCH AT BATTELLE 


MEMORIAL INSTITUTI 


(This apparatus is an experi- 
mental combustor used in a proj- 
ect aimed at the development of a 
coal-driven gas-turbine locomo- 
tive. The work is conducted 
under the auspices of BCR’‘s 
Locomotive Development Com 


mittee and financed by railroad 
and coal interests 


vidual companies would be glad to help support, but cannot 
justify doing alone for the benefit of an industry. 

It is the purpose of this paper to discuss some of the factors 
and experience in co-operative research, including the organiza- 
tion of such undertakings, possible combinations of sponsor- 
ships, and dividing the costs among a sizable number of spon- 
soring companies. Many opportunities exist for the organiza- 
tion of sponsoring groups by those who will give time and ef- 
fort to the work. It is a vital activity for our industrial prog- 
tess and national strength in which technically trained men 
must take a leading role 


RESEARCH BY ASSOCIATIONS 


Companies with common business problems are often mem- 
bers of trade associations, of which there are 11,000 in the 
United States. Of this number, 2600 are national and inter- 
state Organizations and 1900 are associations of business com- 
petitors in one industry (8). ‘‘Industrial research as to produc- 
tion or products’’ is one of the principal activities of 629 as- 
sociations, while 752 associations ‘commercial re- 
search as to markets or marketing.’ . 

Trade associations form a logical medium for organizing and 
sponsoring research programs for the industries they represent. 
Businessmen discuss openly in meetings of such co-operative or- 
ganizations many industrial matters which would be considered 
trade secrets in some countries. Here research is a business mat- 
ter and an important factor in the ability of an industry to mect 
Competition, 

Outstanding examples of 30 associations in industry which 
have their own laboratories are American Gas Association, An- 
thracite Institute, National Lumber Manufacturers Association, 
Portland Cement Association, and Underwriters Laboratories 
(8). Such laboratories are supported by dues from members 
and from additional contributions of funds and payments for 
Special services. 


Over 35 associations, including a few which operate their 


include 
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own laboratories, sponsor projects at universities and insti- 
tutes (8 Among the industrial laboratories established to 
conduct research for industry on a not-for-profit basis are Ar- 
mour Research Foundation, Battelle Memorial Institute, Mel- 
lon Institute, Midwest Research Institute, and Southern Re- 
search Institute. Several hundred independent research and 
development laboratories are also available for carrying out 
co-operative and private programs for large and small 
businesses. 

Among government agencies, the National Bureau of Stand- 
ards, Agriculture Department, and Bureau of Mines are threc 
of many units (8) in which industries have working arrange- 
ments for research, sponsored by industry in government labora- 
tories. For example, a study of acid mine drainage is being 
sponsored at the Bureau of Mines in behalf of the coal producers 
by Bituminous Coal Research, Inc. The basic studies of coal 
carbonization of American coals is another example of joint 
research with support over a period of years from the American 
Gas Association and now continued by the Bureau. 

Many professional teciinical societies are also active in re- 
search. The American Society of Mechanical Engineers, for 
example, serves as a forum and co-ordinating agency. Sev- 
enteen special research committees are active, and support to 
date of $586,000, largely from industry, reflects the confidence 
industry has in such work. 

The American Institute of Mining and Metallurgical Engi- 
neers sponsors research through The Engineering Foundation, 
but industry contributes directly to projects requiring addi- 
tional funds. The Committee on Research is made up largely 
of representatives from industry. 

The medium of an existing organization is not necessary for 
organizing a jointly sponsored project. Two or more in- 
dividual companies with a common technical problem but no 
facilities to investigate it, today can obtain advice from com- 
petent sources and assistance in planning a research program 
which they may find economical to sponsor. Producers and 
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consumers, government and industry, universities and tech- 
nical societies, trade associations and committees, manufac- 
turers and suppliers, farmers and processors, can organize to 
undertake joint investigations and development work. The 
number of cases is increasing as scientists, engineers, and busi- 
nessmen become aware of the opportunities 


TYPICAL TOPICS FOR CO-OPERATIVE RESEARCH 


When the National Research Council investigated what man- 
agement in nearly 100 companies expects of research (9), the 
five most common replies listed in their order of rating were as 
follows: 


1 New products. 

2 Maintenance of competitive technical position. 

3 Cutting production costs. 

4 Sales volume and net profit on new processes and products 

5 Serve production through development of new and im- 
proved processes. 


The popularity of these expectations is confirmed by a survey 
on the ‘‘Research Requirements of American Industry’’ by the 
Evans Research and Development Corporation (2). The survey 
revealed that 47.6 per cent of industry invests funds in research 
to improve present products and processes, 42.3 per cent to 
develop new products and processes in their own fields, and 
14.7 per cent to develop products and processes in other fields. 

The types of projects appropriate for groups to sponsor are 
not necessarily the same as for individual companies, in some 
cases they depend upon the degree of initiative in the competi- 
tive race that members wish to retain. The following are gen- 
erally suitable (8): 

4) Studies of raw materials. 

6) Extension of the commercial uses of products 

¢) Standardization of analytical procedures and improve- 
ment in methods and instruments of measurement 

d) Improvement in safety and sanitation. 

¢) Expansion of fundamental science in industry's field. 


When members agree, the list can be extended with the 
following 


f) Development of new products. 
g) Development of new processes and improvement of old 


ones 


Manufacturers usually agree to research which raises the 
general quality level of an industry's products. 
It is not advisable to undertake or conduct projects that will: 


4) Interfere with the competitive activities of members. 

6) Have limited applicability. 

c) Be too far ahead of industry's thinking. 

The ideal situation is (#) the knowledge it is planned to 
provide is needed, (6) that need is widely felt, and (c) the results 
obtained will be accepted immediately and used. 


ORGANIZING A PROGRAM 


Phase 1. Concept of a Project or Program. The background 
necessary to evaluate opportunities in research may be obtained 
through years of experience in an industry or through a formal 
survey. Usually an acute or chronic technical problem, with 
its adverse economic effects, is apparent in an industry, the 
solution of which at reasonable cost would spell profits. An 
investigation usually will disclose several such problems or 
needs, some of which are important enough to warrant a 
program. For example, the coal industry has urgent need for a 
machine that will mine coal continuously at low cost, an indus- 
trial coal burner that will automatically stoke itself and place 
the ashes into containers, a less expensive method of producing 














of higher efficiency and greater service availability. 

In metallurgy there are always problems in producing sound 
castings, in reducing corrosion, and in producing tougher 
metals and alloys for service at elevated temperatures. 
progressive industry has technical problems and opportunitics; 
only dead industries do not. 

Engineers and businessmen know the problems in their own 
industry, but may be too close to them by daily contact to see 
them in true perspective. An investigator from outside an 
industry, qualified by experience or association with research 
programs and business, can often sce opportunities not appar 
ent to those closely associated with daily operating matters 
A fresh point of view and a knowledge of what other indus 
tries have done in similar circumstances are assets in conceiving 
new programs, because processes in one industry sometimes car 
be applied in another. Consulting research specialists are als 
available to suggest lines of investigation which are likely t 
yield valuable results 
tories and technical staffs ready to conduct all or parts of the 
investigations being considered 

In this initial phase, it is not necessary to make a thoroug! 
study of each opportunity or problem or how the researct 
could be conducted, or by whom. It is better to become more 


Every 


Many such specialists have labora 


thoroughly familiar with the industry under consideration, its 
economic justification, the companies in it, their products, 
volume of sales, competitive position, and the evidence of co 
operation between the companics and the key individuals 
Some companies are notably sympathetic toward joint efforts 
to improve the industry, while others prefer independent action 





AS PART OF ITS PROGRAM OF RESEARCH AIMED AT IMPROVEMENTS |‘ 

METHODS FOR THE MANUFACTURE OF GAS, THE AMERICAN GAs 

ASSOCIATION IS SPONSORING AT BATTELLE A STUDY OF THE FUND* 
MENTALS OF THE WATER-GAS REACTION 


(This is a small-scale generator for the production of water gas. It's 


used in the research to study reactions that occur in the generating bed 
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synthesis gas directly from coal, and a coal-burning locomotive 
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Out of this preliminary study should come definite and en- 
couraging indications of worth-while opportunities and neces- 
sary research. Clear ideas of the possibilities of a plan of re- 
search must be formulated and expressed in a written statement 
of the factors just discussed. The statement may constitute 
the report of an investigator hired for the purpose, or it may be 
retained by the originator of the plan for his own information 
and guidance. The statement may raise questions and suggest 
more thorough surveys. It would be premature at this stage to 
present a cut-and-dried outline of specific projects to be under- 
taken 


Phase 2. Preliminary Discussions. The product of Phase 1 
is hardly more than a basis for discussion. A period of incuba- 
tion is necessary to develop a plan which can be presented to 
industry and warrant an investment. Usually, this can best be 
done by the originator in personal interviews with engineers 
and businessmen. 

Entree must usually be arranged beforehand, and it is of con- 
siderable value to be representing an organization known for 
good works, as a member of a committee of a technical society 
or trade association, employee of a research institute, independ- 
ent laboratory, university, or member company in an industry. 

With a knowledge of an industry's needs and problems, the 
originator now sets out to interview the top executives and 
engineers who are most likely to lend a sympathetic ear and 
give sincere comments and suggestions. When businessmen 
learn that an engineer has come to seek their advice and sug- 
gestions on some ideas he has gathered for improving (or in- 
creasing the market for) the industry's products, for reducing 
costs, or for developing new processes, he can be sure of a wel 
come 

The trade and professional associations in the industry are 
vitally interested in any consideration given to the industry's 
welfare. The directors and officers are usually glad to assist in 
furnishing information and in suggesting avenues of approach to 
key individuals. Editors of the leading journals in the industry 
are also well informed and interested in the industry's future. 

Valuable experience and information not known outside the 
company or industry, all bearing directly or indirectly on the 
particular subject under discussion, are often made available 
Reminiscence sheds light on old ideas and helps to evaluate new 
ones. Informal discussion, in which it is wiser to listen than 
talk, is the best mecting of the minds. In companies which 
have research facilities, the director of research should be inter- 
viewed, as he will have ideas and advice to contribute. 

At this stage, it is best not to let any portion of the plan 
“jell” or “‘freeze,"" and one must not be too definite as it leads 
to fixed positions and may develop early opposition. New 
ideas, and that includes good ones, are usually criticized and 
said to be unsound and impractical until they can be organized 
and expressed properly. The important criterion is not whe- 
ther someone believes a program can be organized or -will not be 
supported, but why? Constructive comments and advice are 
obtained from only a few, but they are all important. How- 
ever, it is best to listen to everyone. 

_ In this second phase, it is usually better to have individual 
interviews than joint meetings as they provide more freedom 
of thought and expression and permit confidential information 
to be given to the interviewer. During the preliminary dis- 
cussions, it is well to determine who is who in the industry, 
which executives are held in highest regard and are well known 
for high integrity. Interest should be developed in attend- 
ing ar organization meeting should the preliminary discus- 
sions disclose a sincere desire on the part of a number to pro- 
ceed with planning. The auspices under which the meeting 
could be called must be well established so as to prevent any 
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feeling of factionalism. It is advisable to ask who would be 
interested in attending an organization meeting, and which men 
in each company would represent (4) management and (4) engi- 
neering or research. 

Many will readily see the advantage of co-operative enter- 
prise to develop the ideas, as few companies have the financial 
resources available to develop a project that will benefit an en- 
tire industry as much as the developer company. 

Enough executives should be interviewed to obtain com- 
ments from at least the representative units of the industry or 
until the pattern of comments repeats itself often enough to 
show definite interest in proceeding to the next step. 

Preliminary discussions may be held in small technical com- 
mittee meetings, which can be a great saving of time, if those 
present are all interested in formulating a plan and have the 
necessary background and freedom of expression. This is sug- 
gested only where the originator is well known and has the 
full confidence of those invited. This procedure is usually 
followed in technical societies, except that only one project is 
usually considered at a time rather than a broad program. 


Phase 3. Organization Meetings and Committees. When and if 
enough interest has been shown in the several major ideas that 
have been discussed, a meeting of a selected group of men can be 
called under the proper auspices to develop the ideas further 
and to take some co-ordinated action. Invitations should be 
extended to all companies, groups, and individuals who are 
believed to be of a co-operative frame of mind and likely to 
be helpful in organizing a program. Acentral location should be 
selected for the meeting and notice given at least two weeks in 
advance. A list of names of those invited, an agenda, and any 
memoranda that might well be considered beforehand should 
be sent with the invitations so as to keep everyone as fully 
informed as possible. 

In a trade association the president is a logical one to call the 
meeting and to serve as chairman, but where no such association 
exists, one of the leading engineers or executives should be 
selected. A secretary should be designated, and minutes re- 
corded for preparation and distribution later. The minutes are 
to be sent to those who attended and to others who were also 
invited. As the meetings are to be working meetings, it is 
best to limit the attendance to 25 or 30, and usually to a smaller 
number. However, there is danger in having too small a 
group and excluding some whose interest will be needed later. 

The first group meetings to consider a joint research pro- 
gram may be either on the business or technical level. If a 
business meeting is called first, action may be taken on the ad- 
visability of a program, the probable cost, who should be in- 
vited to joint sponsorship, and who is to have charge of ar- 
ranging the plan and program. The technical details are left 
to a technical advisory committee and an executive committee. 

If a technical meeting is held first, objectives of the program 
can be outlined, a number of subjects listed, together with an 
estimate of cost and a suggestion for personnel organization. 

In one type of program the first meeting is usually best made 
a technical one with the sole objective of analyzing the prob- 
lems that have been suggested, and agreeing if possible on a 
limited selection of problems. To give point to the meeting, 
a talk by the originator or investigator should be presented in 
which a digest of the problems and a general summary of the 
comments is given without identity as to source. 

Each of those present should be free to put forth his best com- 
ments and suggestions without committing his company. 
Little or no regard should be given to who would sponsor the 
work, except that it would be assumed it would bea joint proj- 
ect sponsored by the members of the industry and all will be 
invited to join. Little or no attention need be given in the 
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beginning to where the work may be done and what the cost 
may be. It is likely if attention is given to these details, 
conclusions may be reached which are entirely premature. 

The presence of one or two top-management executives or 
prominent individuals usually has a good effect in giving moral 
support to the meeting and encouragement to the technical 
men 

When more problems or projects are suggested than could pos- 
sibly be undertaken, a selection must be made in a democratic 
manner. The topics may be listed in the order suggested dur- 
ing the meeting and lettered consecutively A, B,C, etc. Each 
of those in attendance then lists the topics in his own order of 
importance or preference, after which the ballots are collected 
ind the results tabulated. In this manner twenty projects can 
be reduced to five or ten. 

Too much caution cannot be exercised in maintaining demo- 
cratic procedures and every evidence of fair consideration 
throughout the organization of a co-operative program. In 
highly competitive industries, particularly, bad blood is easy 
to generate as many individuals whose co-operation is highly 
desirable are sensitive to their prerogatives. 

Individuals and companies may have dissimilar ideas and 
interests about what should be done, and how, but agreement 
can be reached directly on some matters, and a suitable com- 
promise usually can be reached on others. Fortunately, there 
generally are so many noncontroversial problems to solve in 
an initial program that others can be laid aside. 

The culmination of Phase 3 is a written statement of the 
projects proposed, together with a list of those who partici- 
pated in the meetings or those who endorse the program. A 
short statement of each project, a justification for research 
on it, and an estimate of the annual expenditure recommended 
for it will be required. The estimate of annual cost can be 
made by research directors or consultants with reasonable ac- 
curacy. Predictions of the time that will be required to com- 
plete a research project are of limited value and usually unneces- 
sary. If the work is progressing satisfactorily, sponsors often 
find it desirable to continue on at least a year-to-year basis. 

The statement should be written for management as a clear 
recommendation of the group of engineers or executives who 
have participated in the discussions and mectings up to this 
rime. 


Phase 4. Financing the Program. Those who will have the 
most direct interest in a research program are the logical spon- 
sors and administrators of it. The public is the ultimate 
beneficiary, of course, but the public expects to pay for research 
indirectly through the purchase of goods and services. Nota- 
ble exceptions are the public contributions to research on 
cancer and infantile paralysis. 

Many combinations of interest have financed research in the 
past. The sponsoring companies need not all be in the same 
industry. Two or more units in each of the following classifi- 
cations or in two or more of these groups comprise most of the 
cases: 


1 Raw material producers 8 Government departments 
2 Manufacturers 9 Technical societies 

3 Transporters 10 Research associations 

4 Trade associations 11 Research institutions 

5 Granges 12 Universities and colleges 
6 Consumers and users 13. Research foundations 

7 Private individuals 14 Endowments 


Numerous examples might be cited. For instance, Groups 1 
and 3, comprising coal companies and railroads, are joint spon- 
sors of a coal-mining-machine development under the Mining 
Development Committee of Bituminous Coal Research, Inc. 
Groups 2 and 10, comprising spreader-stoker manufactures 
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and the research agency of the bituminous-coal industry, are 
sponsoring a study of combustion in co-operation with one or 
two stoker users (Group 6), and a research institution, (Group 
11). Groups 2, 6, 9, and 11, consisting of manufacturers, users 
and the ASME, are sponsoring research on the metallurgy of 
high-temperature steam piping at an established contracting 
laboratory. 

A decision on the selection of participants sets the stage fora 
membership plan, on the basis of which the solicitations are 
to be made. The simplest plan is for each sponsor to pay the 
research laboratory the sum agreed upon and to have the labora- 
tory pay all expenses. No contracts between sponsors, nor a 
special corporation, are thus required. The payments and any 
incidental expenses of their representatives are charged off as 
current operating expenses by the sponsors. 

Complexities, such as changing membership, necessity for 
paid employees, sponsorship at several laboratories, and com- 
mercialization of inventions, necessitates the formation of a 
more formal organization. A corporation not-for-profit is the 
usual type as there is rarely any intention to declare dividends 
on income that may be derived. The conduct of the program 
requires additional dues annually from members, and any in- 
come from royalties is used to supplement the dues. 

Membership dues, income from various sources, invest 
ments, and in general, property of corporations not-for-profit, 
are free from taxation. The state and federal regulations gov- 
erning such corporations should be consulted carefully as there 
are other restrictions besides nonpayment of dividends. 

Of course, a corporation for profit can be organized and stock 
The general preference in industry 

























issued for funds invested. 
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is the nonprofit corporation because the contributions can be i 
written off as operating expenses rather than continued on in the ha 
books as capital expenditures. Any indirect profits are to be a 
made by the sponsor companies themselves, and they expect to al 
use the research results without paying royalties. s 
In drawing up a charter and by-laws, copies of those in ef- aes 
fect by similar corporations can be consulted and adapted bya a 
lawyer. A typical object and purpose is ‘‘to encourage, foster, ( 
and promote in any lawful manner the utilization of (products oa 
of industry) and of related equipment for and method of pro \ 
duction, preparation, or utilization of (product of industry) by ple 
means of study, research, education, and other effort, or by de Be 
veloping equipment for and methods of production, prepara cxp 
tion, or utilization of (product of industry) or any other lawful on 
purpose.”’ boos 
All contributing companies may be classed as members, with ai 
voting power in proportion to total contributions to date 
Powers and duties are vested in a board of directors, half o! 
which are elected each year by the members. Officers clected M 
each year by the board include a president, vice-presidents, thou 
secretary, and treasurer. Ina small organization, the directors prog 
and officers are selected from the merabership and serve without J been 
pay. main 
The research program may be outlined and administered bys J buta 
committee which reports to the president and board. Whe Ca. 
the size of the program warrants, a director of research and a0 J Com 
administrative staff may be employed. As a first approxim* and 
tion, an administrative cost of 10 per cent is reasonable Panic 
and | 
BASIS OF PARTICIPATION . 
How much money shall each member company contribute P} 
Shall each pay equally or in proportion to size of company? PI 
In theory, an equitable proportioning of the cost is dete Pt 
mined by the opportunity each participant has to benefit 
Improvements in a product would benefit a large manufacture 
financially more than a smaller one because he manufactures and aan 
sells more of them. Payments prorated on the basis of sales salva 
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Approximately 30 per cent of the Institute's industrial research is for co-operative sponsorships. } 


volume are common. In this way companies ranging in size 
by as much as 100 to 1 can participate on a basis that is fair to 
all. In developing a new product, cach participant would 
have a more nearly equal opportunity, in which case equal as- 
sessments might be made. This is also best when the com- 
panies are on a nearly equal footing in an industry, or where the 
total amount from each company is small. A compromise be- 
tween proportionate and equal payments, in which a minimum 
and maximum fee are set, may satisfy the parties 

Quarterly or annual payments are convenient and are com- 
monly made in advance 

Membership pledges or agreements can be simple signed 
pledges to contribute X-dollars a year in advance for Y-years 
for reports of research on subjects jointly agreed upon. More 
explicit legal documents can be executed if desired, binding the 
members and the research organization, but business firms pre- 
fer annual contributions without commitments to pay beyond 
one year at a time 


THE TIME FACTOR 


Months and years of missionary work and the investment of 
thousands of dollars are required to organize the first research 
Program in a sizable industry. Once the organization has 
been set up, and its value demonstrated, membership can be 
Maintained and extended more easily. No rules can. be given 
but a few examples will illustrate: 

Case 1. A program administered by a Mining Development 
Lommittce of the bituminous-coal industry's research agency, 
and sponsored by 71 coal companies, railroads, and land com- 
panies. Objective: The designing of a machine for cutting 
and loading coal continuously in underground mining. 


Phas 
Phase 
Phase 
Phase 4 


Initial fund raised. 


June, 1946 

7 months 

3 months 
11'/5 months 
$258,000 


Date of conception 

Preliminary discussions........ 
Organization meetings 
Financing... 


Case 2. A program administered by a Spreader Stoker Re- 
search Committee and sponsored by seven stoker manufacturers 


and the biruminous-coal industry's research agency. Objec- 


tive: To improve the utilization of coal on spreader-type 


stokers 

October, 1947 
4 months 

2 months? 

4 months® 


$14,000 


Date of conception 
Preliminary discussions 
Organization meetings 
Financing 


Phase 1 
Phase 2 
Phase 3 
Phase 4 

Initial fund raised 


* Partial overlapping. 


Case 3. 
ment Committee of the 
agency, and sponsored by nine railroads and five coal companies. 
Objective: To develop a coal-burning gas-turbine railroad 


locomotive. 


A program administered by a Locomotive Develop- 


bituminous-coal industry's research 


Summer of 1944 
6 months 

4 months 

1 month 
$1,113,000 
$2,754,000 


Phase 1 Date of conception 
Phase 2 Preliminary discussions 
Phase 3 Organization meetings 
Phase 4 Financing 

Initial fund raised 


Total funds pledged 


Case 4. A program administered by a joint committee and 
sponsored by 14 stove manufacturers and the bituminous coal 
industry's research agency. Objective: To develop principles 
for smokeless stoves, ranges, and water heaters. 

June, 1940 
5 months 
4 months 
4 months 
$70,600 
$180,700 


Phase 1 Date of conception 
Phase 2. Preliminary discussions 
Phase 3 Organization meetings 
Phase 4 Financing 

Initial fund raised 


Funds to date... 


CONCLUSION 

Organizing and financing co-operatively sponsored research 

programs is an activity of management that engineers are well 

equipped to conduct. By increasing the number of participants 

in a program, the benefits of research are extended, and the 

research talent conserved. The procedures are systematic and 
do not include high-pressure sales tactics. 
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A few words of caution may be advisable. Short cuts in the 


steps outlined, such as expecting to organize a program in one 
meeting, are often doomed to failure. Personal visits and 
trips are far more effective than mimeographed letters and out- 
lines, and are necessary for results. 

Patience and diligence, optimism, and confidence are vital 
because the slowness in which decisions are received may be 
discouraging. The author has never found organization work 
or financing to proceed for long on the momentum of a few 
favorable decisions of prospective sponsors. Hard work is 
necessary at every step, but the rewards of accomplishment are 
indeed satisfying to the organizer and to the participants. 

In the words of Prof. Warren K. Lewis, ‘I feel that there is an 
unsolved problem as to how to handle the research needs of a 
small business, or at least one phase of those research needs, 
and that is the problem of competitive research in contradis- 
tinction to co-operative research. Co-operative research has 
been extraordinarily successful and has a large future ahead of 
it. By and large, there aren't many obvious rocks in the road 


(10).”” 
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GRAPHIC PROOF OF THE EFFECTIVENESS OF MODERN OVERFIRE JETS IN ELIMINATING SMOKE FROM 
BOILER PLANTS 
(Left illustration shows smoke emission without jets in operation; at right, 45 seconds after jets were turned 


on. The design and application of these modern overfire jets were effected under the sponsorship of Bitu- 
minous Coal Research, Inc., the national research agency of the bituminous-coal industry. 
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HEAT-TRANSFER RATES 


Experimental Determination for Heat-Absorbing Coils Buried in the Earth 


By C. H. COOGAN, JR. 


HEAD OF 


HE rate at which heat can be absorbed from the earth bya 
copper tube buried horizontally in coil form at any depth 
from about 4 to 8 ft below the surface, through which a 
fluid is circulated, is of great importance in the design of ground 
coils for heat-pump systems. At ‘present practically no funda- 
mental information is available in che literature on this problem. 

The experimental investigation, here reported, was initiated 
to obtain specific information on heat-transfer rates when the 
direct expansion of a vapor is used within the buried tube. 

It is probable that the information obtained can be applied 
also to similar cases in which a liquid is circulated, especially 
when the resistance of the earth is the controlling factor in the 
heattransfer. The experimental] results were obtained at Storrs, 
Conn., and should be of interest not only in the case of the heat 
pump ground coil but also in similar problems of heat abstrac- 
tion from the earth such as in the freezing of large earth dams 
and other similar problems 


DESCRIPTION OF PROBLEM 


The diurnal variation in temperature at the surface of the 
earth produces an approximately sinusoidal yearly temperature 
variation, decreasing in amplitude with depth, with the maxi- 
mum amplitude in temperature at any depth, displaced on the 
time axis. At Storrs, the temperature oscillations are prac- 
tically eliminated at a depth of 40 ft with an isothermal at this 
point of approximately 54 F (1a). 

A long copper tube of small diameter is buried at essentially 
constant depth in the region just described at some particular 
depth between 4and 8 ft. This tube serves as the evaporator of 
acompression refrigeration machine. The tube is supplied with 
refrigerant (Freon 12) through a spring-loaded expansion valve 
which maintains the coil at essentially constant pressure by 
metering in the proper amount of refrigerant. A small friction 
pressure drop occurs along the tube. With the expansion valve 
adjusted to produce an essentially constant pressure and hence 
constant temperature throughout the coil which is lower than 
the temperature of the surrounding earth, heat from the earth 
will flow through the tube wall and be transported by the cir 
culated refrigerant above ground. 

At the start of operation, the earth around the tube has a 
natural undisturbed temperature gradient perpendicular to the 
surface of the earth and temperature distribution, depending on 
location, depth, properties of the local soil, and the time of year 
After the coil has been operated for a considerable length of 
tiMe, a quasi-steady state is attained, and the temperature dis- 
tribution in the immediate vicinity of the buried tube approaches 
4 quasi-stcady-state distribution. Since the system is operated 
with the tube temperature held essentially constant, and hence 
since the temperature gradient in the immediate vicinity of the 
buried tube is greatest at the start, the rate of heat absorption 
Per unit length of tube will be greatest at the start and will de- 
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crease with time, gradually approaching a constant value when 
steady state is reached. 

Since the natural undisturbed temperature of the earth is con- 
tinually varying with time, this will affect the amount of heat 
absorbed, particularly in extremely long runs. 

Another factor which must be considered, since, in general, 
the coil will be of considerable length, is the temperature drop 
which occurs along the tube together with the friction pressure 
drop previously mentioned, when the refrigerant is in the wet 
region and evaporating. Recall that under certain conditions 
the refrigerant may go into the superheated region at the exit 
end of the coil and here the temperature, in general, will rise 
with the pressure drop. When this occurs, the portion of the 
tube in which superheating occurs is not as effective as a heat 
absorber. 

The heat energy in flowing to the circulated fluid within the 
tube first flows through the earth, then through a film on the 
outer surface of the tube, then through the copper tube, and 
finally through a film on the inner surface to the circulated 
evaporating fluid. In some cases the earth around the tube 
may be frozen. 

The major resistance to heat flow undoubtedly occurs in the 
earth, which is, in general, a material of low thermal conduc- 
tivity. Theresistance of the thin copper tube is negligible when 
compared with the other resistances in the system. Exact 
computation of the internal film resistance in the tube is impos- 
sible since the refrigerant is, in general, in the wet region, and 
certain refrigerant properties are not accurately known. How- 
ever, since the refrigerant is close to saturation at exit, and since 
the properties are known under these conditions, an approxima- 
tion can be made for the exit end of the coil, and it is probable 
that the conditions along the coil will not vary from these by 
more than a factor of from 3 to 5. 

Under saturated-vapor conditions, the Prandtl number is 
approximately 0.85, and the Reynolds number about 108,000. 
Application of the Nusselt equation (2) for these values indi- 
cates a film coefficient of about 200 Bru hr~! ft~? deg F~! for the 
inside of the tube. Hence it is clear that the resistance of the 
earth is the controlling factor. 

It is evident then, that the major factors which affect the 
rate of heat absorption of a tube buried in the earth, through 
which a vapor is circulated, are as follows: 


(1) Physical properties of the local soil. (2) Duration of 
operation, i.e., whether nearest to transient or quasi-steady 
state. (3) Temperature distribution in the close proximity 
of the tube at the start and natural temperature changes in the 
earth due to seasonal variations. (4) Temperature at which 
the coil is operated, since it affects the temperature difference 
between the undisturbed earth at coil level and the coil, and 
also determines whether or not the moisture in the soil will be 
frozen around the tube. (5) Outer tube diameter. (6) Coil 
length. (7) Depth below surface. (8) Tube spacing, i.e., 
where more than one tube is placed in close proximity in the 
same trench and the tubes are operated concurrently. (9) Par- 
allel or series operation of tubes having small spacing. (10) 


495 








496 


Under intermittent operation, the rate of heat recovery of the 
earth around the buried tube. 


It should be emphasized that the moisture content of the soil, 
and hence the many factors which affect it, such as percolation 
of rainfall or melting snow, or moisture migration due to tem- 
perature gradients, also will be of major importance. It is 
probable that the moisture content of the earth is the most 
important single factor in the whole problem, since it strongly 
affects the thermal conductivity of both unfrozen and frozen 
soil, and also can carry heat energy along as it moves through 
the soil. The moisture in freezing also allows the heat of 
fusion to be recovered. This is not likely to be of importance 
except in runs of short duration owing to the slow progression 
of the freezing radius and accompanying slow absorption of the 
fusion energy. 


EXPERIMENTAL METHOD 


In order to determine the heat-transfer rates experimentally, 
a series of seven different coils were buried as shown in Fig. 1. 
Each independent coil circuit was approximately 150 ft long on 
the horizontal plane in the earth. The coils were located at 
three different levels with each level having at least one coil 
with a common diameter, and at the lowest level there were 
three coils having tubes of different diameters. At the middle 
level, the coils were manifolded in a manner which allowed two 
coils to be operated in series or parallel at three different center- 
to-center distances. 

The heat absorbed was determined from pressure and tempera- 
ture measurements at the inlet and outlet ends of the coil, which, 
together with the quantity of Freon circulated, as determined 
by a heat balance on the insulated condenser, allowed the heat- 
absorption rates to be calculated by reference to a property table 
for Freon 12. 

By means of temperature measurements made with the thermo- 
couples located around the buried tubes, as shown in Fig. 2, 
and the measured heat-absorption rates, the thermal conduc- 
tivity of the soil around the tubes was computed. 

The thermal conductivity of samples of the soil, taken from 
around the coils at installation, was determined in the labora- 
tory by a method similar to that used by Shannon and Wells 
(3). By this method the thermal] diffusivity was obtained, and 
the thermal conductivity computed after the specific heat and 
density of the sample had also been determined. 

Starting on June 19, 1947, and running through August 12, 
1947, a preliminary set of runs was made in which all the coils 
were operated. During the greater portion of this period heat 
was being removed from the earth. On August 12, 1947, the 
unit was shut down and the earth around the buried tubes 
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FIG. 1 PLAN VIEW OF GROUND COILS 


(Nominal vertical and horizontal dimensions shown in Fig. 2.) 
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(4 ft averaged 3.70 ft; 6 ft averaged 5.68 ft; 8 ft averaged 7.34 fr 


allowed te recover most of the heat which had been remove 
The unit was started again on October 14, 1947. From Oct 
ber, 1947, through January, 1948, a number of effects such as 
distance between tubes, depth, cube diameter, were studied in 
series of short runs, always, however, loading one coil approx 
mately in proportion to the heating load in degree-days. Dur 
ing this period the coil temperature in cach case was kept clos: 
to freezing and in most cases slightly above freezing. A long & 
run, starting early in January, 1948, indicated that the hea: 


removal, without going to a coil temperature considerably be HR f;¢, 
low freezing, would be impractical with the carth temperaturcs J age t 
prevailing in southern New England. It was decided, there jig: 
fore, that for the remainder of the season the coil temperatur: =; 
would be lowered to between 15 and 20 F and the moisture in “a 


the earth around the tubes allowed to freeze. For the period 
from February, 1948, through early July, 1948, a series of long 
runs were made, which are reported herewith. In each run the 
coil was operated continuously for a period of about 1 month 
The soil in the region is not completely homogencous an¢ 
uniform throughout, and the moisture content probably varis J P 


somewhat with time. Measurements made, which are shown Btu 
in Table 1, indicate, however, that increase in moisture content 
increases thermal conductivity, also that frozen soil has 4 5 
higher thermal conductivity than unfrozen soil. 4 
‘ 
MEASURED HEAT-TRANSFER RATES : 
Fig. 3 shows the heat absorbed by a single tube coil buried’ yy 
an average depth of 5.68 ft and having an outer tube diameter 0! J it was 
0.875 in. (#/, in. nominal), during February. from ¢ 
Table 2 shows the heat absorbed by a single tube coil buric a 
at an average depth of 7.34 ft, and consisting of a tube wit! 7 
outer diameter of 1.375 in. (1!/4 in. aominal), during March. The 
Fig. 4 shows the heat absorbed by the same coil as the test!9 J out ff 
Fig. 3, but during April. Note that coil temperatures a0¢ J Figs 
ground temperatures have changed somewhat. Progr 
Fig. 5 shows the heat absorbed by two coils, each having é Years | 
tube of 0.875 in. OD, and located 12 in. apart, center to center? J the tu 
the horizontal plane, at an average depth of 5.68 ft. The tw The 
coils were operated in series, and results are for May. of fusi 
Fig. 6 shows the heat absorbed by the same two coils used i° J only, ; 
Fig. 5, but for parallel operation during June. Exai 
absorp 
RATE OF PROGRESSION OF FREEZING ZONE heat 0 
Samples of the soil containing moisture were frozen 10 the ry 
laboratory, and it was established definitely that freezing " nats 


the local soil occurred at 32.0 F. 
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TABLE 1 THERMAL CONDUCTIVITY OF LOCAL SOIL 
Thermal conductivity, 


Per cent moisture Average temperature 


dry basis) of test, deg F Bru/hr-ft-deg F 

— 62 0.218% 

: 8.37 60 0.637% 

: I 3 é& Oo 669° 

: 16.2 62 0.889? 
High’ 48 r.$° 
High‘ 27 2.0? 
High* 29 2.0” 


* Test made in laboratory. 
> Test made in earth around tubes. 


ture contents of between 30 and 41 per cent (dry basis 
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§ (Freezing moisture in soil around tube. February. North jig: Aver- 
§ age temperature, 2 in. from tube, at start 35.9 F; atend 28.6 F. North 
B jig: Average temperature, 4 in. from tube, at start 37.3 F; at end 30.6 F. 

South jig: Average temperature, 2 in. from tube, at start 31.1 F; at end 
© 264F. South jig: Average temperature, 4 in. from tube, at start 33.2 
SF; atend 28.4F. Ground temperature at © means undisturbed ground 
‘ temperature at coil level.) 


TABLE 2 HEAT ABSORPTION VERSUS TIME 
1'/,-in-diam tube (1.375 in. OD); 7.34 ft depth 
Undisturbed 


Single 


Heat Elapsed Freon 12 earth temp, Average coil 
absorbed, time, circulated, 7-34 fr, temp, 
Btu/hr-fe hr lb per hr deg F deg F 

- re) +e 42.3 eo 

§2.6 100 4.47 41.7 16.5 

49.1 220 2.42 oes 16.5 

47.4 420 n- 40.8 16.5 

45.1 $30 2.28 41.8 16.5 

44.9 698 2.92 43.2 16.5 


Norg: This coil had not been operated since December 15, 1947, when 
it was last operated and then for only 122 hr. Coil located 22 in. away 
from this coil had been operated 1900 hr during the 1947-1948 season 
when this test was started. Estimated temperature of earth around 
l'/ein. tube at start of test 40 F. 


The rate at which the freezing radius (32 F isotherm) moves 
out from the buried tube is shown in Table 3 for the tests in 
Figs. 3. and 4. It is clear from Table 3 that the freezing zone 
Progresses slowly indeed, since it requires approximately 114 
Years of steady operation to freeze a 30-in-diam cylinder around 
the tube. 

The cumulative total heat absorbed from the start, from heat 
of fusion, and the rate heat is absorbed from the heat of fusion 
only, are shown in Fig. 7. 

Examination of these data and comparison with the heat- 
absorption rates in Figs. 3 and 4 clearly show that the 
heat obtained from the heat of fusion of the moisture is ex- 
tremely small after 800 hr of steady operation, at which time 
"tepresents less than 3 per cent of the total heat-absorption 
fate for the buried tube. 


¢Samples taken around tubes at intervals of about a year gave mois- 
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SINGLE TUBE 
(Freezing moisture in soil around tube. April. Average coil: Inlet 


temperature 18.6 F; outlet temperature 15 F. 
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2—3/4-IN. TUBES, 12 IN. APART 


(Average coil: Inlet temperature 17.1 F; outlet temperature 40.8 F. 
North jig: Average temperature, 2 in. from tubes, at start 34.7 F; at 
end 36.1 F. North jig: Average temperature, 4 in. from tubes, 
at start 34.8 F; at end 36.1 F. South jig: Average tempera- 
ture, 2 in. from tubes, at start 33.2 F; at end 31.4 F. South jig: Aver- 
age temperature, 4 in. from tubes, at start 33.9 F; at end 34.9 F.) 
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HEAT ABSORPTION VERSUS TIME; PARALLEL OPERATION OF 
2—3/4-1N. TUBES, 12 IN. APART 


FIG. 6 


(Average coil: Inlet temperature 17.9 F; outlet temperature 38.4 F. 

North jig: Average temperature, 2 in. from tubes, at start 36.1 F; at 

end 27.4 F. North jig: Average temperature, 4 in. from tubes, at start 

36.1 F; at end 30.4 F. South jig: Average temperature, 2 in. from 

tubes, at start 31.4 F; at end 55.3 F. South jig: Average temperature, 
4 in. from tubes, at start 34.9 F; at end 56.5 F.) 


Measurements of the temperature at a distance of 2 in. from 
the tube center, after the test reported in Fig. 3, show that 
about 110 hr were required for the melting radius to move in 
from a radius of 5.5 in., where it was located at the end of the 
test, to a radius of 2 in. 
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TABLE 3 RATE OF FREEZING-RADIUS MOVEMENT OUT 
FROM BURIED TUBE 
Radial distance from tube 

Elapsed time, center to freezing zone, 

Test r in. 

Fig. 3 20 2 

Fig. 3 200 4 

Fig. 3 556 5-5 

Fig. 3 10,000°% 9.0% 

Fig. 3 1,000,000% (114 years) 15 .0° 

Fig. 4 10 1.9 

Fig. 4 120 4.0 

Fig. 4 718 6.0 

Fig. 4 10,0007 8.82 





* Extrapolated. 
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FIG. 7 CUMULATIVE TOTAL HEAT ABSORBED AND RATI 


ABSORBED FROM HEAT OF FUSION ONLY VERSUS TIME 


OF HEAT 


(Q = total heat from fusion, gr = heat-absorption.rate. Curves A = 
test of Fig. 3; curves B = test of Fig. 4; assumed moisture 30 |b-fr~*. 


TEMPERATURE DISTRIBUTION AROUND BURIED TUBES 


The measured temperatures around the buried tubes during 
the test reported in Fig. 4 are shown in Fig. 8. 

It is clear that the changing earth temperature, at tube level, 
has affected the temperature distribution only in so far as the 8- 
in. radius at the end of 718 hr. From these curves there would 
appear to be a considerable lag in the progression of tempera- 
ture changes in the earth toward the tube center. 

Under steady-state conditions the line-sink theory (4, 14) 
appears to agree reasonably well with the experimental results 
of measured heat absorption in a ground coil. 

This theory considers the heat-absorbing tube as a line sink 
which has a constant-temperature isotherm coincident with the 
outer tube surface. The surface of the earth is also assumed flat 
and to be at a constant temperature. In order to satisfy the 
boundary conditions, a line source of equal strength is assumed 
located above and equidistant from the surface of the earth 
This theory can be extended to one, two, or more parallel tubes 
buried at the same or several depths. 

Comparison of the experimental results with this theory indi- 
cates fairly close agreement so long as the soil remains unfrozen. 
Line-sink-theory predictions are shown in Table 4. 


CONCLUSIONS 


A moist soil is superior to a dry soil in so far as the heat- 
absorption rate of a buried tube is concerned. This is due to 
the higher thermal conductivity of moist soil in comparison 
with dry soil. This same relationship holds for both unfrozen 
and frozen soil. 

Although at first glance it might appear that the heat obtaina- 
ble from the fusion of soil moisture would be fairly large, it is 
clear from the experimental results that this factor is of little 
importance after 200 hr of steady operation and practically 
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(Same test as Fig. 4. Ground temperature is undisturbed ground ten 
perature at same level as tube.) 


TABLE 4 LINE-SINK-THEORY PREDICTIONS 


Number of parallel tubes Line-sink-theory prediction 


2rk(Te - Tc) 
~ 8) 
» 
Tw —— 2wk(To — Tc) _ 
7 rc in( *?- 1) + 1/ in ( 
d oie Z? + d*/4 
Nomenclature: 
D = depth, ft 
k = thermal conductivity, Bru/hr ft deg F 
41, 2 = heat absorbed per foot of tube, Bru/hr ft 
d = tube diameter, ft 
Tg = surface temperature of earth, deg F 
Te = surface temperature of buried tube, deg F 
Z = horizontal distance between tubes, ft 
In = logarithm to the base e 


negligible after 800 hr of steady operation. Remember, how 
ever, that freezing a moist soil appreciably increases the therm 
conductivity in the frozen zone. 

Small tubes are preferable to large ones with the optima 
somewhere between '/; and °/,in. diam. Several tubes spact 
about 3 ft apart horizontally should be used in the same tren? 
for the most economical arrangement. 

It should be possible to design a heat-absorbing ground- 
system from the data here presented, once the properties of 
local soil are known. 
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ATERIAL for these pages is assembled from numerous 
sources and aims to cover a broad range of subject mat- 
Ber. While few quotation marks are used, passages that are 
; irectly quoted are obvious from the context and credit to 
Wriginal sources is given. 

: | 

t ° ° 

« i Engineering-College Enrollment 

ind ten HE highest undergraduate enrollment, 51,107 students, in 

engineering colleges throughout the United States and 

Manada was in the mechanical-engineering curriculum last year, 

Mccording to the annual report on enrollment in engineering 
olleges published in the February, 1949, issue of The Journal of 

DE ngincering Education. 

 Allicd fields, such as acronatuical-engineering and industrial- 

Mngineering curriculums, had enrollments of 6853 and 8590 

Mtudents, respectively. 

A total of 226,117 undergraduate engineering students were 
Tt BBorolled in the 151 colleges reporting in October, 1948, as 
ompared with 230,180 students in 149 colleges reporting in 
Detober, 1947. This represents an increase of 108 per cent above 
brewar 1940 engineering enrollment. The report states that 

¢e engineering enrollment in 1948 constitutes 10 per cent of the 
tal college enrollment of 2,410,000 as reported by the U. S. 
Dfice of Education. 

Distributions among the other three principal curriculums 
cre as follows: electrical engineering, 49,907; civil engineer- 
g, 31,798; and chemical engineering, 21,248. Together the 














r, how 
hermigmeur Curriculums compose 63 per cent of the total undergraduate 
rollment. 
>cimus Approximately 64 per cent of all undergraduates are veterans. 
space '* highest percentage occurs in the senior year, where 83 per 
- erencment of the students are veterans. 
Enrollment in the 1948 freshman class declined to 85 per cent 
odie! '@st year’s class, but still is 48 per cent higher than the 1940 
< of heeshman class. It is not possible to compute the attrition rate 
t various classes from the enrollment statistics, the report 
nts out, since there appeared to be a large influx of new stu- 
ents into all classes during the year. For example, the 
sductlmme'sseat sophomore class is 7.9 per cent smaller than last year’s 
aa cshman class, the junior class is 16.2 per cent smaller than 
- actinae* Year's sophomore class, and the senior class is 5.3 per cent 
inanc ller than the previous junior class. The usual attrition rate 


S considerably greater than this, as evidenced by the fact that 
aly 40 to 45 per cent of all entering freshmen eventually gradu- 
te 

Of toral of 30,018 first degrees in engineering granted during 
¢ year, 5294 were in mechanical engineering, 1340 in aero- 
autical engineering, and 2492 in industrial engineering. 
hemicals, civils, and electricals granted 3353, 3271, and 6555 
Ist degrees, respectively. 

The graduate enrollment shows a slight increase of about 
‘5 per cent at the master’s degree level but a more pronounced 
“tease of 24,3 per cent at the doctorate level, as compared with 
ast year's figures. The 4356 master’s degrees awarded during 
© 1947-1948 school year represent a 40 per cent increase over 
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the preceding year, while the 254 doctorate degrees represent a 
98 per cent increase. On the master’s degree level, all four 
principal curriculums, i.e., chemical, civil, electrical, and 
mechanical engineering have approximately equal enrollments 
(the mechanicals have 2533 enrolled), but on the doctorate 
level, chemical and electrical engineering are predominant, 
each having more than double the enrollment of either civil 
(218) or mechanical engineering (202). 


Coal-to-Oil Plants 


WO synthetic-fuel plants were dedicated by the U. S. 

Bureau of Mines at Louisiana, Mo., last month. The 
plants will demonstrate the respective merits of two basic 
processes, direct hydrogenation and the Fischer-Tropsch syn- 
thesis, for converting American coals to oil. The processes 
are complementary rather than competitive and their products 
range from heavy fuel oil and waxes to jet fuels and aviation 
gasoline. 

The coal-hydrogenation plant is complete, it has been tested, 
break-in runs have been carried out, and the plant is ready for 
production. It was built at a cost of $10,000,000 under a con- 
tract awarded to Bechtel Corporation of California in May, 
1946. An article by J. A. Markovits, assistant chief, Coal-to- 
Oil Demonstration Branch, Office of Synthetic Liquid Fuels, 
Louisiana, Mo., summarizing the process and describing the 
special equipment used in the coal-hydrogenation plant, will 
be published in a forthcoming issue of MecHanicat ENGINEER- 
ING. 

Now under construction, the gas-synthesis demonstration 
plant is scheduled for completion this year. A contract for its 
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How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
| institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest’’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources, i.e.: (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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design and construction was awarded to Koppers Company, 
Inc., of Pittsburgh, Pa., in March, 1948, at an estimated cost 
of $5,000,000. The coal-gasification section of the plant was 
tested and is ready for operation. 

This plant is designed to perform two principal operations. 
It will convert coal to a mixture of gases and these, in turn, to 
gasoline and oils. Actually, the chain of process steps neces- 
sary for the over-all transformation is not simple. These steps 
consist of (1) production of oxygen, (2) gasification of coal 
using oxygen and steam, (3) purification of the gas, (4) catalytic 
conversion of the gas to gasoline and oils, and (5) separating 
and refining the products. 

This series of units, constituting the over-all Gas Synthesis 
Demonstration Plant, is of a size to convert coal to 80 bbl per 
day of synthetic liquid fuels. Some of the basic processes, 
such as the gasification technique and the basic Fischer-Tropsch 
operation, originated in Germany and have been further de- 
veloped in this country. Promising advances made in the 
Bureau of Mines broad research and development program on 
these phases of the work are being incorporated in the new 
plants 

The demonstration plant includes a Linde-Frankl oxygen 
unit of German origin. This unit was operated for several 
years in Germany and, at the end of World War II, was dis- 
mantled, brought to this country, reconditioned, and erected 
at Louisiana, Mo. The plant has been in operation for short 
periods of time in this new service and has produced up to 24 
tons per day of 98 per cent pure oxygen. 

The coal-handling facilities are intended to dry run-of-mine 
coal and reduce it to approximately 200-mesh, after which it is 
conveyed pneumatically and stored in bulk hoppers, from which 
it is fed to the gasifier system. Thecrushing, drying, and grind- 
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FIG. 1 BLOCK DIAGRAM OF FLOW—GAS-SYNTHESIS DEMONSTRATION PLANT 
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ing rate will be several times the gasifier requirements, so that 
this can be operated on the day shift only. 

Coal gasification at Louisiana will be accomplished in a 
pulverized-coal-type gasifier, into which the coal is injected asi 
suspension in oxygen and superheated steam. The steam used 
is superheated to 2500 F in a pebble heater. The pebble heater 
is a newly developed apparatus in which pebbles are heated 
and circulated and give up their heat by contact with the steam 
being superheated. The gasifier vessel proper is a refractory 
brick-lined, horizontal steel cylinder. Into each end of th 
cylinder a flame, constituting partial combustion products 0! 
coal, oxygen, and steam, burns, maintaining an internal tem 
perature of 2500 F or above. The unit will require about 28 
tons of coal, 24 tons of oxygen, and 35 tons of superheated steam 
per day to produce more than 2 million cu ft per day of raw 
synthesis gas. This gas will consist principally of a mixtur 
of hydrogen and carbon monoxide, which are the active in 
gredients for direct conversion into gasoline, accomplished 1 
subsequent operations 

The gasification unit was sized on the basis of the oxygen 
plant available. To augment the supply of synthesis gas andt 
provide an effective means of making any desired adjustments 





in the synthesis-gas composition, there are provisions for add 
ing up to 50,000 cu ft per hr of gas from an existing catalytx 
natural-gas reformer at the Missouri Ordnance Works plant. 
Gas produced in the gasifier will be cooled and the fine par 
ticles of dust and ash removed. At this point the heat content 
of the gases is recovered in a waste-heat boiler and about 400 
lb per hr of high-pressure steam is generated. After compres 
sion to 300 to 400 psi, the gas will be treated for removal 
sulphur compounds and gum formers. The hydrogen sulphide 
concentration will be reduced to about 10 grains per 100 cu tt 
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FIG. 2 SHOWN UNDER CONSTRUCTION, THIS COAL-GASIFICATION 


UNIT WILL SUPPLY CARBON MONOXIDE AND HYDROGEN TO THE 


GAS-SYNTHESIS DEMONSTRATION PLANT 


by scrubbing with tricthanolamine solution. The scrubbed 
gas will then be further purified by treatment in two iron-oxide 
towers in series, followed by treatment with activated charcoal. 
Finally, after passing through a bed of alkalized iron oxide 
heated to 600 F, for removal of final traces of organic sulphur 
compounds, the gas is ready for conversion to gasoline. 
Thorough purification by treatment in each of these steps is 
critical. Failure to completely clean the gas would result in 
mechanical contamination of the synthesis catalyst or in ren- 
deting it inactive through poisoning by sulphur compounds 
femaining in the gas. 

The gas-synthesis process to be used is a version of the 
original Fischer-Tropsch reaction. American research has 
modified German adaptations and streamlined the process to a 
point where it appears that the developed processes will have 
some chance of competing economically in the future. There 
The Bureau of Mines 


are several approaches to gas synthesis. 
In the first of 


engineers choose to demonstrate two methods. 
these the purified gas is bubbled through a reactor filled with a 
txed bed of a granular catalyst which is submerged in a cir- 
The reactor, about 6 ft in diam and 25 


culating cooling oil. 
By contact with 


ftdeep, will hold about 40 tons of catalyst. 
the catalyst, the gas is changed into hydrocarbon products 
such as gasoline, oils, and liquefied petroleum gas. 

The second type of reactor (nominally 40 bbl per day ca- 
pacity) will contain a finely divided catalyst suspended in 
circulating cooling oil through which the gas will pass. 
Circulation is expected to be carried on at an extremely high 
fate—about 3000 gopm—to maintain the catalyst in suspension 
and allow a high rate of heat transfer to the steam-generating 
tubes 

Both systems require an elevated temperature, 500 F, and 
Pressures in the neighborhood of 400 psi to make them effec- 
tive, 

It is anticipated that the plant will produce daily about 55 
bbl of finished gasoline, 10 bbl of Diesel oil, 12 bbl of heavy oil 
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and waxes, and 5 to 10 bbl of propane. Separation of these 
products by distillation follows quite closely the conventional 
methods of petroleum-refinery practice. 

The distillation section is designed to perform three important 
functions: The wax formed in the reactions must be removed 
from the cooling oil to avoid accumulations that might un- 
favorably affect the catalyst, the light products and distillate 
fucls must be separated and recovered, and the cooling oil must 
be separated and the proper amount returned to the synthesis 
section. 

Gasoline is reported to be of high quality. After upgrading, 
by means of the special high-temperature catalytic treatment 
provided in the demonstration plant, and by addition of tetra- 
ethyl-lead, a motor fuel of 80-85 octane number (motor method ) 
The process is also capable of yieldiag a superior 
Diesel fuel. A by-product of the reaction is a mixture of 
organic chemicals, obtained in a water solution. This can be 
concentrated and obtained in fairly pure form for marketing. 
There will be no provision in the demonstration plant for this 
However, samples will be laboratory tested and 

Through cracking, the waxes can be converted to 


is produced. 


recovery. 
evaluated. 
Diesel fuel and lubricant. 

The plants involved in the Gas Synthesis Demonstration 
Plant are being built progressively. As they are completed, 
steps are taken without delay to put them into operation. 
The oxygen plant has been under intermittent operation since 
January, 1949. The gasifier plant was scheduled for operation 
during this spring. The purification section is under construc- 
tion and the bulk of the engineering of the synthesis and dis 
tillation units is finished. It is anticipated that the entire 
plant will be completed and ready to operate within the year. 


Aluminum Welding 


EW developments in synthetic-gasoline manufacture and in 
the design of oxygen-manufacturing equipment to be 
operated as a part of the synthetic-fuel process brought about 
the need for more extensive research on the welding of alumi- 
num plating for thick-walled pressure vessels, heat exchangers, 


and similar equipment. At Battelle Memorial Institute, re- 
search on this general problem began in 1946 with an investiga- 
tion for the Army Ordnance Department on the welding of 
aluminum-alloy plates in thicknesses of one inch and over, 
which is still in progress. As a consequence of the new syn- 
thetic-gas and oxygen developments two additional projects 
on aluminum welding were begun at Battelle: one for the Stacey 
Brothers Gas Construction Company, on welding techniques 
and the properties of welded joints in thick aluminum plates; 
and the other for the Air Reduction Sales Company, on the 
development of new welding processes for thick aluminum 
plating. See frontispiece on page 462 of this issue. 

A paper “‘The Strength of Welded Joints in Thick Aluminum 
Plates,"’ by C. B. Voldrich, Battelle Memorial Institute, 
Columbus, Ohio, dealing with the results of some of the work 
conducted on the three projects, chiefly that concerning the 
strength properties of welds in thick plates, was presented at 
the 1948 ASME Petroleum Division Conference, held in Ama- 
rillo, Texas. 

The base materials used in the welding tests were 1'/--in. 
rolled plates of the strain-hardening alloy 3S and the heat- 
treatable alloys 24S, 61S, and 75S. 

The researches conducted at Battelle demonstrate the practica- 
bility of welding thick aluminum plates into useful engineer- 
ing structures. The tests show that for the aluminum alloy 
3S, welding methods and filler metals are now available which 
will produce weld joints with strength and ductility approach- 








502 


ing those of the base metal; and furthermore, that these 
strength properties do not change, but even improve, at the low 
temperatures which obtain in the operation of equipment such 
as that for oxygen manufacture. 

The results of the investigations also show that at least some 
of the heat-treatable aluminum alloys can now be welded in 
thick sections, with weld-joint strengths far greater than those 
obtainable with the common alloys, 2S and 3S. However, 
with the techniques and filler metals now available, the weld- 
ing of the heat-treatable alloys is still attended to an undesirable 
degree by the hazard of weld-metal or parent-metal cracking 
during welding. Except at the lower strength levels, the 
ductility of the welds is quite low for most engineering applica- 
tions. There is also the problem of the influence of the weld- 
ing heat on the properties of the parent plate, which will be- 
come more important as the strength properties of the weld 
metal are improved. 

The indications, at least for the time being, are that weld- 
ments made of thick plates of the high-strength aluminum 
alloys are practicable if the design is based on ‘‘as-welded”’ 
strength properties. There are several reasons for this limita- 
tion. First, the filler metals now recommended (43S, and 
possibly 716) produce welds which do not increase in strength 
if aged after welding. Consequently there is not much ad- 
vantage in aging the weldment, except in certain alloys, to 
obtain an improvement in corrosion characteristics. Second, 
full heat-treatment does not improve the strength properties 
of the weld metals; it increases only the yield and tensile 
strengths, with the ductility remaining at an undesirably low 
level. Therefore the efficiency of the welded joints in a struc- 
ture is not usefully improved by subjecting the structure to a 
full heat-treatment after welding. Third, the solution heat- 
treatment and quenching of aluminum-alloy weldments, es- 
pecially large and complex ones, is a difficult and delicate pro- 
cedure, because aluminum has very low strength at the tem- 
peratures required for solution treatment, and because it is 
necessary to Maintain very good control of the temperatures, 
furnace atmospheres, and quenching rates. 

Research on the foregoing and related problems is proceeding 
on an increasing scale in many fabrication plants and labora- 
tories. There are promising developments in new filler-metal 
compositions, the report states. The low-temperature strength 
of welded joints in the heat-treatable alloys is being determined. 
Equipment for aluminum welding, including torches, trans- 
formers, and auxiliary apparatus, is being improved. Methods 
for mechanizing the argon-arc welding process, such as those 
which have been so successful in thin-gage applications, are 
being investigated for the welding of thick aluminum plates. 

New and different methods of welding aluminum are being 
studied and applied. These range from welding at room tem- 
perature (no heat applied to the work), flash welding, and sub- 
merged-melt welding to methods in which arc welding is done 
with bare aluminum electrodes in shielding atmospheres. 
Research on the last-named process, at the Airco Research 
Laboratories and at Battelle, is in advanced stages. This 
process shows great promise for many applications since it in- 
volves no chemical fluxing, and makes possible manual welding 
in all positions, and automatic welding at rates considerably 
greater than those obtainable with the methods now commonly 
used. 

The results of this widespread research have already been 
applied in the fabrication of many large aluminum weldments, 
and there are encouraging indications that at least some of the 
more exacting desires of design engineers and fabricators will 
ultimately be realized. 

The complete paper appears in the June, 1949, issue of the 
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Welding Research Supplement of The Welding Journal, publiag 
tion of The American Welding Society. 


New Metals 


Y developing still better refining processes, an article in thy 


March, 1949, Industrial Bulletin of Arthur D. Little, Inc 
points out, such metals as molybdenum, titanium, zirconiun} 
and tantalum should offer more and more uses to engineers. 

According to the Bullet, molybdenum is finding use as ; 
structural metal, now that new manufacturing techniques pe: 
mit a wider range of sizes and shapes. Although it has bee 
known for years as an alloying constituent of ‘‘moly steels, 
and as supporting wire for tungsten filaments in incandesceof 
lamps, large molybdenum parts were restricted by the size of 
ingots. A new process makes ingots up to 450 Ib available, y 
well as large tubes and cylinders, and new uses are under def 
velopment. 

Because of its high melting point, about 4750 F, and its @ 
finity for oxygen, ordinary methods of melting and casting x 
not possible. One method used is to form bars from moly! 
denum powder, under high pressure, and then to “‘sinter" ¢ 
partially fuse the bars by passing a powerful electric curren 
through them, in an atmosphere of hydrogen. The bars ay 
rolled or forged, then worked to sheets, plates, or wire. Th 
latest process for producing ingots involves melting and castiny 
the metal under vacuum, with heat from an electric arc. 

The primary demand for molybdenum has been in the ele 
tronic industry, but it has also been used for electrodes in cla 
tric glassmaking furnaces, and as an electric heating element 
furnaces where oxygen is excluded. Use in dies for dic-castia 
high-melting alloys, such as brass, is being investigated, and « 
perimental parts for the aircraft and petroleum industries hay 
been produced. 
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While molybdenum is not as abundant as aluminum, the " th 
are substantial deposits in the United States, which suppigiy ,, 19 
about 90 per cent of world requirements. The metal in powi: pany 
form sells for about $3 a pound. As improved manufactur ,. 5}, 
techniques and greater demand appear, the price may be furth sary i 
reduced. Fro 

Titanium is potentially a large-scale structural metal. Abo hu 
one and a half times heavier than aluminum, with corrosi sign o 
properties and strength equivalent to common stainless sti og... 
titanium fills the gap between the light metals and the ferrot might 
alloys. The large deposits of titanium ore have becn mic i939 ,, 
for years to supply white titanium dioxide pigment to the pu carr. 
industry, and about a ton or so of the metal is being consum tir. ;. 
monthly for experimental work. As yet, however, there 89M takes , 
industrial application of titanium metal. wheels 

Reduction to pure metal is involved and expensive, SMM axles 4 
titanium is highly reactive at elevated temperatures. $s “Bi 
meta] must be purified and melted in a vacuum or inert at rypp. 
phere, or compacted by pressing and sintering. At the pr seases 
price of $5 a pound for sponge metal produced in a pilot WHEE perfece! 
use is limited to specialty applications and as an alloying OMe The, 
ment. If process improvements are made and prices go dow springs 
titanium may sometime become competitive with staial ongitu 
steel. The bo 

Zirconium, the sister metal of titanium, is resistant (0 COME ficient), 


sion by many acids. In applications where this is an 4 q 


eflated 


zirconium may in time supplant tantalum, which is less plOM over th 


ful and two and a half times heavier. Although most ofa tire no 
zirconium minerals used in this country are imported, thet withou, 
substantial domestic deposits, which may tend to ower’ Each 
price when an economical recovery process is developed. Since th 

Because zirconium is even more reactive than ritanid technicj 
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greater care Must be taken to exclude air and moisture during 
reduction. The preparation and properties of pure zirconium 
© are being studied at the Bureau of Mines. It has recently been 
g reported that the metal may have possibilities as a structural 
© material in atomic power plants. 

Tantalum is not plentiful enough for large-scale use (peak 
wartime production was just over fifty tons a year), but the 
metal has interesting possibilities. It is heavy and inert, 
totally unaffected by most acids, and this resistance to corrosion 
has made it useful in acid plants. First produced commercially 
in 1922, it was used in rectifier cells for the early battery- 
operated radio sets. Now its high melting point, 5200 F, 
makes it especially useful in the manufacture of high-vacuum 
radio tubes, where its low volatility at high temperatures and 
ability to absorb gases when heated are also assets. 

Tantalum has been used extensively in surgery, since it is not 
attacked by body fluids. Portions of bone have been replaced 
© with tantalum, and braided tantalum sutures are particularly 
useful in plastic surgery. A recent development is a tantalum 

liner for the back of glass eyes, to reduce irritation of mem- 
branes of the eye sockets. 

The high price of tantalum in powder form, $38 a pound, re- 
flects the cost of the ore, $6000 a ton, which is scarce and dis- 

persed through Africa, Australia, South America, and the 
United States. Each ton of ore requires the removal of 3000 
ttonsofrock. Although use will be restricted to special applica- 
tions, expansion of the electronics industry may make tantalum 

a familiar metal. 


Rubber-Tired Train 


RAILWAY coach using pneumatic rubber tires is described 
in Rubber Developments, March, 1949. The “‘silent train’ 
is running on the Paris-Strasbourg express route. 

The article points out that the idea of the rail tire goes back 
to 1929, when experiments carried out by the Michelin Com- 
pany led to the “‘Micheline’’ rail coach, which one may regard 
as the forerunner of the train on pneumatic tires and as a neces- 
sary intermediate stage. 

From the rail car to the rubber-tired train, it would seem, was 
but one step, but it involved many problems, including the de- 
sign of a bogie which would enable speed to be maintained in 
case of a burst to the next stopping place, even though this 
might be 100 km or more away. The investigations begun in 

§ 1939 were continued during the occupation, trials having been 
carried out in North Africa since 1942. The reason for using 
tires is as follows: The rail tire, by its own resiliency, partly 
takes up differences in track level, the axles being fixed and the 
wheels turning on the axles through roller bearings. The five 
axles arc linked to the bogie chassis by elastic devices known 
as “Bibaxes."’ The Bibax consists essentially of a block of 
tubber of precisely controlled elasticity. The bogie-thus pos- 
sesses tlic necessary flexibility to enable it to hold the track 
perfect] 

The coachwork suspension on the bogie is by two transverse 
springs sliding on runners arranged on cross-members and two 
longitud inal springs to which the body is connected by links. 
The bogic chassis, the axles, and the wheels thus form a suf- 
ficiently rigid unit to insure that in the event of a tire becoming 
deflated at an awkward moment, the over-all load is spread 
Over the other nine wheels. From that moment the damaged 
tire no longer carries any load and consequently can travel 
without harm. 

Each carriage is mounted on two bogies, i.c., 20 wheels. 
Since the pneumatic tire calls for lightweight construction, the 
technicians had a new problem to solve, that of lightness, 
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though the conception of safety was not to be lost sight of on 
that account. Thus the stainless-steel train produced by Ets. 
Carel Fouché has been considerably lightened (16 tons per 
coach), if compared with the latest production of the French 
State Railways. The coaches in the train are naturally not so 
robust as the lighter coaches of the French State Railways, but, 
nevertheless, because of stainless stecl, they offer a satisfactory 
guarantee of safety. 

The coaches are linked by a central coupling of the semiauto 
matic type in which rubber is used to a large extent, and which 
is of low flexibility under tension. 

In the event of collision, protection for passengers is afforded 
by a combination of devices, the object of which is to absorb 
a large number of foot-pounds with considerable displacement 
from the point of application of the forces. Under compression, 
the couplings are of high elasticity, which is obtained from a 
battery of Bibaxes fitted in series, and at the end of the coaches 
there are special pneumatic shock absorbers, fitted to the end 
wall. These shock absorbers are of sufficient diameter to come 
into contact even in cases where coaches are greatly distorted. 
If distortion is too extensive for contact to be assured, their re- 
silient surface cannot pierce the walls of the other coaches. 
The bursting of this antishock pneumatic device dissipates 
some 14,600 ft-lb derived from the energy of shock before per- 
manent deformation of the framework. 

The braking system adopted is the oleopneumatic system. 
Each bogie is served by a special oil circulation terminating at a 
Lockheed master cylinder, coupled to a compressed-air receiver 
with diaphragm. The bogie wheels are all braked by brake 
drums of large dimensions following the lines adopted on auto- 
mobiles. 

The train on pneumatic tires derives many of its qualities 
from rubber, which is used not only in the wheel fittings but 
also in the suspension and the antishock devices, not to mention 
the part it plays in the interior furnishing of the coaches. 


Low CG Train 


A= train, said to be the first ever built in America based 
on the Spanish ‘‘Patentes Talgo,’’ has been completed 
by the American Car and Foundry Company for testing and 
demonstration in America. Designed by ACF and Talgo engi- 
neers and constructed at the Berwick, Pennsylvania, and Wil- 
mington, Delaware, shops, this new streamliner is the first of 


three such trains. The other two are destined for revenue 
service in Spain between Madrid and the French border, a dis- 
tance of approximately 500 miles, and will connect with 
de luxe express-train service to and from Paris. 

A comparison with streamline equipment on the railroads 
today shows the ‘‘ACF-Talgo”’ to have floors 2 ft 9 in. lower, a 
weight reduction of nearly 75 per cent due to both its design 
and all-aluminum construction, and an over-all height lower 
by almost 4ft. It hasan extremely low center of gravity. 

Each train for Spain will consist of a Diesel-electric locomo- 
tive, a baggage unit, and three coaches, the last of which fea- 
tures an observation lounge. The over-all length of the train 
is approximately 370 ft and is for 5 ft 6 in. gage track. The 
coaches consist of four articulated passenger units and one 
equipment unit, each of which has only one pair of wheels in 
the rear. The front is supported by a special coupling arrange- 
ment on the unit ahead of it, while the first unit is supported by 
the locomotive which is on conventional-type trucks. En- 
trance to the coaches is gained through the equipment unit 
which is in the center of each coach. These equipment units 
contain various facilities such as air-conditioning, control 
lockers, washrooms, and kitchenettes for serving light meals. 
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Each coach is 100 ft long and seats 64 passengers, 16 in cach 
passenger unit, with the exception of the coach containing the 
observation-lounge unit which is seven feet longer. The en- 
tire train seats 176 passengers with 16 additional seats in the 
lounge. 

An experimental train of this type has undergone successful 
tests in Spain. 

The train which has been completed for experimental pur- 
poses in the U. S. is of identical design to the trains destined for 
Spain with the exception of length and gage which is generally 
4 ft 81/2 in. in the Western hemisphere. The American experi- 
mental and demonstration train consists at this time of only a 
Diesel-electric locomotive, a baggage unit, and a coach of five 
units, one of them being for equipment and another serving as 
an observation lounge. The train is 168 ft long and only ap- 
proximately one third of its eventual length. 

Some of the ideas which have been incorporated into the train 
are wide-vision windows, 42-in. seat spacing, wardrobes and 
luggage storage facilities in each coach, individual ash trays 
at each seat, kitchenettes to provide meal service at seats, and 
an observation end from which passengers have extra-wide 
visibility. It is stated that the train can be adapted to both 
long and short hauls, coach or sleeper service depending on the 
requirements of individual railroads, and its passenger carry- 
ing capacity increased or decreased to suit the density of traffic. 


Reheat Cycle 


HE past, present, and future of the steam-turbine reheat 

cycle is discussed by C. A. Robertson, Mem. ASME, 
engineer in charge, Test and Engineering Calculations Groups, 
Steam Turbine Department, Allis-Chalmers Manufacturing 
Company, in the Allis-Chalmers Electrical Review, first quarter, 
1949. 

Today, writes Mr. Robertson, reheat cycle means that high- 
pressure, high-temperature steam, after partial expansion in 
the turbine, is extracted at low or intermediate pressure, re- 
superheated in the boiler, and returned to continue its flow 
through the turbine. An increase of 4 to 6 per cent more of the 
total heat energy generated by the boiler is thus converted to 
useful work by the turbine than would be possible without 
reheat. 

Because of its more efficient fuel and steam utilization, the 
reheat cycle has been applied in approximately 20 utility sta- 
tions in the United States since the first installation in 1924. 

Experience with 65,000, 80,000, and 115,000-kw tandem-com- 
pound units installed in the last 18 years indicates not only an 
increase in thermal efficiency, but also an equal flexibility in 
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FIG. 3} NEW ACF-TALGO TRAIN 
DESIGN FEATURES A LOCOMOTIVE 
TWO FEET LOWER THAN A 
STANDARD DIESEL-ELECTRIC AND 
COACHES FOUR FEET LOWER 
THAN PRESENT-DAY EQUIPMENT, 
WITHOUT LOSS OF INTERIOR 
SPACE 


performance of the reheat units as compared to the nonreheat 
turbines, he states. Operating records of these regenerative 
reheat steam turbines have included base load and varying 
load operation, with frequent start-up and shutdown perform- 
ance. Protective equipment in the reheat line has functioned 
reliably and modifications for succeeding designs relate pri- 
marily to details. The number of large new reheat units now 
under construction for high-economy stations indicates that the 
reheat cycle is now being accepted as readily as the regenerative 
cycle was 25 years ago. (A forthcoming issue of Trans. ASME 
will feature the seven papers and discussion on modern reheat 
turbines which were presented at the 1948 ASME Annual 
Meeting in New York, N. Y.) 

Mr. Robertson pointed out that thermodynamic advantages 
of reheating steam were recognized and have been applied since 
the early days of the steam engine. The first patent describing 
a method of steam-jacketing cylinder walls to prevent condensa- 
tion on inner cylinder walls was obtained by James Watt in 
1769. Perhaps the first to use reheating by means of live-stcam 
coils in the receivers of compound engines was John Bourne. 
His application dates back to 1859. 

By the turn of the century many compound engines, prin- 
cipally pumping engines, were equipped with reheaters 
Published tests even describe the performance of an air com- 
pressor with four steam cylinders having three stages of re- 
heating as well as four stages of regenerative feedwater heat- 
ing. It appears that up to this time reheating was ach eved 
by live steam. 

In 1891 Parsons devised and patented a process of interstage 
live-steam reheating in steam turbines by means of cored spaces 
in the diaphragms of a radial-flow turbine. By 1900 a 1000-kw 
Parsons tandem-compound turbine was tested experimentally 
with externally fired reheat between cylinders. A 3000-kw 
Parsons cross-compound geared turbine generator unit employ- 
ing both reheating and regenerative feedwater heating was built 
in 1916, with reheating achieved by a waste-heat reheat boiler. 
Occasional development and application of reheating was cot 
ducted by European engineers up to the early 1920's; however, 
only a small amount of performance information was pub 
lished. 

From the start, most of the attention was directed toward 
the raising of steam pressures and temperatures. This intro 
duced new problems, one of which related to metallurgy. 

About the time of World War I, steam temperatures had 
risen to the extent that excessive growth of cast-iron cylinders 
occurred. Up to this time, cast iron was the chief ferrous 
material used for turbine castings. 

Carbon-steel castings replaced cast iron in high-temperature 
parts, making possible the advancement of steam temperatures 
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from 550 F to approximately 700 F by the carly twenties. 


Steam pressures during this period were of the order of 200 to 


250 psig. 

Boiler design for high temperatures, especially superheaters, 
offered more difficulties than steam-turbine design. The latter 
therefore kept pace with developments in steam generation. 

Metallurgical knowledge of materials used in both boilers 
and turbines in the carly twenties restricted steam temperatures 
to 700 or 750 F. Consequently, increasing steam pressure was 
the only alternative if economy was to be improved further. 

Analyses were made at this time to determine the possibility 
of raising steam pressures. The results indicated a maximum 
of 350 to 400 psig for 700 to 750 F steam temperatures without 
increasing the moisture content at the exhaust above the ac- 
cepted safe value of 10 to 12 per cent. Moisture at the exhaust 
causes crosion of low-pressure exhaust blading together with 
loss of efficiency. The degree of erosion is somewhat propor- 
tional to the amount of moisture, an effect which increases with 
blade speed. 

Reheat appeared to be the logical solution with steam tem 
peratures limited to 700 to 750 F range because it improv ed 
economy by increasing available energy; increased the enthalpy 
at exhaust, resulting in lower moisture; and reduced mois- 
ture at exhaust, resulting in fewer stages operating in the wet 
field and with less moisture 

First large-scale regenerative reheat turbines of 40,000 and 
60,000 kw for steam at 600 psig and 725 F were installed in 
1924. These turbines were, respectively, single-cylinder with 
reheat between stages and cross-compound with reheat be- 
tween cylinders. Both installations employed separate reheat 
boilers. The first was in the Philo station of Ohio Power 
Company, the latter was in the Crawford Avenue station of 
the Commonwealth Edison Company. 

High-pressure reheat installations of the 1300-psig type were 
first put into service in 1925 and 1926. The first of these was 
accomplished by adding a 3360-kw topping unit at the Edgar 
station of the Boston Edison Company, and the second was the 
first of four 7700-kw topping turbines at Lakeside station of 
the Wisconsin Electric Power Company. 

Exhaust steam in these installations was resuperheated in 
the reheater, an integral part of the high-pressure boiler, for 
further expansion in low-pressure units. Approximately six 
stations in the United States are using topping reheat turbines 
at the present time, with twelve turbine-generator units in- 
volv ed. 

Cross- and tandem-compound turbines of both 600 and 1300- 
psig classes were in operation, or being installed in 1930. 
These utilized boiler reheat, steam reheat, or a combination of 


both 
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Judged by present-day standards, Mr. Robertson points out 
that the most important reheating development relates to the 
two general types of turbines presently under construction: 
tandem-compound turbines with reheating between stages in 
the high-pressure cylinder, and cross-compound-type units with 
reheat between cylinders. 

The early tandem-compound turbines with reheating be- 
tween stages in the high-pressure cylinder were the 65,000-kw 
and 115,000-kw turbine generator units for the Public Service 
Company of Northern Illinois, at Waukegan, installed in 1930 
and 1931, respectively. Steam flow was unidirectional through 
the high-pressure cylinder. 

About 29 reheat steam turbine-generator units of various con- 
densing types were installed between 1924 and 1932. Twenty 
of these were of the 600-psig, 725-F class, and nine were of the 
1300-psig, 725-F category. 

The first 825-F reheat steam turbine-generator unit was in- 
stalled in 1935 at the Port Washington station of the Wisconsin 
Electric Power Company. It was an 80,000-kw unit and now 
operates with steam conditions of 1230 psig, 850 F, reheat to 
850 F, and 29'/2 in. referred vacuum. This tandem-compound 
turbine, with reheat between stages in the high-pressure cylin- 
der, was the first installation to use the now accepted one boiler 
per turbine arrangement in which the reheater is an integral 
part of the boiler, simplifying reheat temperature control. 

Only three reheat turbine-generator units were installed in 
the United States from 1932 to 1941. These were Port Washing- 
ton No. 1, 80,000 kw; State Line No. 2, 150,000 kw; and 
Powerton No. 4, 105,000 kw. 

Advancement of metallurgical knowledge and experience in 
the 1930's permitted increases in initial steam temperature 
through the use of alloy steels and allowed raises in steam pres- 
sure to 1300 psig without exceeding recognized limits of mois- 
ture at the exhaust. This accomplished one of the factors 
which led to reheating and resulted in the installation of a 
large number of nonreheat plants. Use of nonreheat topping 
turbines in the late thirties, although limited in application, 
provided gains in station economy. 

Opinion was divided between the use of a simple plant with- 
out reheat or the continuation of reheat with its highest thermal 
efficiency and cost, Mr. Robertson stated. However, with the 
rising cost of fuel, and in spite of the advent of still higher 
pressures and temperatures, the reheat cycle is again gaining 
favor 

Another noteworthy development of reheat turbines cited by 
Mr. Robertson, has been their successful application for ship- 
propulsion service as well as for central-station service. 

Since 1941 reheating has returned for a large number of 
units for initial temperatures of 900 to 1050 F with initial 
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pressures from 1380 to 2300 psig. These represent the present- 
day renewal of interest in the reheat cycle because of the im- 
provement in plant economy and increasing fuel costs. 

The trend toward reheat today involves tandem-compound 
units from 40,000 to 100,000 kw, with reheating between stages 
of the high-pressure cylinder and cross-compound types of the 
order of 125,000 to 150,000 kw. 

A further step in the direction of higher economy, where 
condensing cooling-water temperature permits, may be to 
use vacuum lower than one inch absolute, it was revealed. Re- 
heat will serve a very useful purpose from such installations by 
reducing the potentially higher than usual moisture at the ex- 
haust. 


Nickel and Nickel Alloys 


AN up-to-date revision of the paper ‘‘Nickel and Nickel- 
Base Alloys—Their Use in the Design of Corrosion- 
Resistant Machinery and Equipment," by F. L. La Que, 
originally published in Mecuanicat ENGIngERING, December, 
1936, pages 827 to 843, has been issued as Technical Bulletin 
T-13 by the Development and Research Division, The Inter- 
national Nickel Company, Inc., New York 5, N. Y. The 
bulletin can be obtained without cost by writing to the com- 
ny. 

a er in the revised version of the paper are the following 
materials: (1) Nickel, commercially pure wrought nickel; 
(2) L nickel, a low-carbon nickel; (3) Z nickel, a nickel 
hardenable by heat-treatment; (4) monel; (5) K monel, a 
monel hardenable by heat-treatment; (6) R monel, a free 
machining monel; (7) KR monel, a free-machining monel 
hardenable by heat-treatment; (8) H monel, a cast monel of 
higher hardness; (9) S monel, a cast monel hardenable by 
heat-treatment; (10) Inconel; (11) Inconel X an Inconel 
hardenable by heat-treatment; (12) the Hastelloy alloys, A, 
B, C, and D; and (13) illium. 

In addition to these materials which are discussed in some 
detail, attention is directed to a corrosion-resistant, hard- 
surfacing material known as Colmonoy, the No. 6 grade of 
which has a nickel base (about 75 per cent nickel). Another 
essential constituent is chromium boride. This material 
produces deposits having a hardness of 58 to 60 Rockwell C 
(545 to 575 Brinell), and the deposits are resistant to mineral 
and organic acids and to alkalies. The coating material may 
be deposited by oxyacetylene or metallic-arc welding, or may 
be cast on by pouring the molten alloy at from 2350 to 2500 F 
into a suitable mold containing the base metal preheated to 
from 1200 to 1400 F. Colmonoy No. 6 is used for pump 
sleeves, pump rods, cam collars, etc., and for plug cocks to 
counteract galling or seizing tendencies. 

There are available a number of alloys containing from 60 to 
80 per cent chromium, with the remainder mostly iron, which 
are used principally for heat-resisting purposes. In general, 
their corrosion-resisting characteristics are similar to those of 
Inconel, the notes on which may be used as a guide to their 
probable usefulness in chemical equipment. 

Chemical compositions of the several materials under con- 
sideration are shown and data on the physical constants of 
the materials are given. 

The mechanical properties for which reliable data are availa- 
ble are tabulated. Some data on the effects of temperature 
on the properties of the materials are included. 

It will be noted from the data on mechanical properties that 
all of the high-nickel alloys under discussion are.strong. In 
fact, they possess mechanical properties comparable with 
those of high-strength alloy steels. It is noteworthy also, that 
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these high-nickel alloys retain their strength, ductility, and 
toughness over a wide range of temperature conditions. Whilc 
good mechanical properties are important, the principal con- 
siderations leading to the use of these materials in industry 
are almost invariably based on their ability to endure when 
exposed to corrosive environments and to retain their me- 
chanical properties under severe service conditions. 

The limits of usefulness of a corrosion-resisting materia} 
cannot be defined as precisely as its mechanical properties, since 
resistance to corrosion is governed by complex factors, many of 
which pertain to the environment rather than to the material 
These controlling factors are difficult to cstimate and often 
impossible to control. 

The bulletin is devoted to a general outline of the corrosion 
resisting characteristics of each material, separately, illus 
trated by appropriate supporting data. 


Electrolytic Tool Sharpening 


METHOD of electrolytic tool sharpening or grinding 

which allows shaping tools of any degree of hardness, 
regardless of their mechanical properties, on a grinding wheel 
having a considerably lower degree of hardness than the too! 
to be sharpened, is described in The Engineers’ Digest (Great 
Britain), March, 1949. The article originally appeared in 
Stanki i Instrument, Russia, vol. 19, no. 10, October, 1948. 

According to the article, the geometrical form of the too! 
is preserved and a good finish on the tool faces (absence of 
cracks and pitting) is assured. The whole process of sharpen 
ing, from the rough cut to the finishing cut, is performed or 
the same wheel and with the same setting. 

The cost of electrolytic sharpening is considerably reduced by) 
the possibility of substituting a copper or steel disk, casil) 
made in any workshop, for the usual high-grade grinding wheel 
This method employs direct current and a special electrolyte 
The tool to be ground and the grinding wheel are connected 
in a direct-current circuit so that the tool forms the anode 
while the cathode is formed by the grinding wheel, Fig. 5 
By the action of the direct current in the electrolyte, metal is 
continuously removed from the surface of the anode, i.c., the 
tool being treated. 

It is stated that the inventor of the electrolytic process claims 
that the removal of metal proceeds both by electrochemical 
and mechanical action on the anode. According to the theory 
advanced by the inventor, the passage of a direct current 
through the special electrolyte used causes the formation of a 
film of insoluble compounds on the anode, protecting it from 
further electrolytic action. Removal of this protective film 
from the surface of the anode by the rotating grinding wheel 
forming the cathode exposes a fresh surface of the metal 
to the action of the electrolyte and thus assures the continuous 
removal of metal from the anode. 

The efficiency and quality of electrolytic grinding depend 
essentially on correct selection of the electrical parameters 
The higher the current intensity and voltage, i.c., the greater 
the quantity of electrical energy supplied to the grinding point, 
the greater the quantity of metal removed in unit time, and 
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consequently the greater the efficiency of the process. On the 
ther hand, the greater the current density, the greater the 
roughness, i.c., the lower the quality of the resulting surface. 
Three stages of the process are provided for: the roughing cut, 
coarse grinding, and finishing. Each stage has a corresponding 
voltage, current intensity, and degree of finish. 

The numerical values corresponding to these stages are 
summarized in Table 1. 


TABLE 1 

Metal 
removed, 
mm/mm 


Surface 
roughness 


Current, 
amp 
49-45 
20-3¢ 2.3 -0.8 
2-4 .03-0.06 


Tension, 
Stage volts 
Roughing 
Coarse grinding 
Finishing 


18-20 
17-19 
10-14 


).§ 4.0 a..§ -6.§ 
O.§ ~2.5 
».13-0.5 


During grinding, sparking at the anode and fluctuation of 
the instrument needles are slight; in the finishing stage, all 
such external signs are practically absent. 

The efficiency of the electrolytic grinding process is considera- 
bly influenced, not only by the electrical values, but also by 
the speed of the cathode, the pressure of the cathode on the 
anode, the rate of feed of the electrolyte, and the concentration 
of the latter. 

A low speed of the cathode promotes shorting and causes 
roughness of the surface. With the cathode running at a very 
high speed, the electrolyte is forced out of the electrode gap 
by the centrifugal effect and electrolytic action ceases. 

With increasing pressure of the cathode on the anode, the 
rate of removal of metal increases to a peak value, and then 
falls abruptly, despite further increased pressure. 

To insure smooth progress without interruption, the elec- 
trolyte should be continuously fed to the grinding point in 
suitable quantity. 

Electrolytic grinding can be performed on ordinary grinders, 
suitably adapted. No industrial model of a special anodic 
grinder has yet been developed but for introduction of the 
process, an adaptation of the UTZA 64 standard grinder of the 

[lyitch’’ Works is recommended. The following assemblies 
mn the Ilyitch Works grinder have been redesigned: 

The headstock assembly has been modified, the standard 
headstock being replaced by a special design, adapted for 
anodic grinding, Fig. 6. The grinding wheel is carried on 
one end of the spindle (1), the other end of which is bored to 
receive a spring (2). The spindle is movably keyed on a sleeve 
forming a pulley (3), and carries a fixed contactor ring (4), 
through which the current is taken from the brushes to the 
spindle and grinding wheel. The sleeve in which the spindle 
moves is mounted in ball bearings in the headstock. The 
grinding wheel is fed forward and pressed against the anode 

the work) by means of the spring (2), and rotated by the 
pulley (3). The grinding wheel rotates at 1420 rpm and has 
a diameter of 150 mm. . 

\ special 50-liter tank for the lubricant, piping, and nozzle 
have been designed for this grinder. 

Che entire electrical control equipment of the grinder (resist- 
ors, instruments, starters, fuses, and switches) is mounted on 
a separate column. 

The current intensity is regulated by moving the controller 
trom the roughing to the grinding and finishing terminals 
successively, thus changing the corresponding resistances. 

The direct-current supply for electrolytic grinders may be 
taken from generators with a stable external characteristic, 
l.¢., capable of supplying a steady voltage under variable load. 
The most suitable type for the purpose is a low-voltage gal- 
vanizing generator for 6-12 volts. 


ELECTROLYTIC GRINDING 


FIG. 6 REDESIGNED MACHINE FOR 


To obtain the voltage necessary for electrolytic grinding, the 
generator should be run at 1420 rpm. 

In the absence of a galvanizing generator any of the following 
may be used: 


1 Multiple Welding Generators. These can be most effectively 
used for simultaneously operating a number of grinders. 

2 Aircraft Generator Sets. These are particularly compact 
and convenient for mounting on the machine. 

3 Tank Generators, of 1000-1500 watts output. 

4 Selenium, copper oxide, or mechanical rectifiers. 


Turbo-Hearth 


ASIC principles for making steel rapidly in a new vessel 

called a ‘‘turbo-hearth’’ have been announced jointly by 
Carnegie-Illinois Steel Corporation, United States Steel sub- 
sidiary, and Jones & Laughlin Steel Corporation, both of 
Pittsburgh, Pa. 

The anew method, it was stated, will permit the manufacture 
of steel of open-hearth quality, low in phosphorus and nitrogen, 
by directing jets of air across the surface of white-hot liquid pig 
iron. 

The turbo-hearth attempts to combine the advantages of the 
basic open-hearth and acid Bessemer processes. Turbo-hearth 
steel is made in a partly closed, side-blown vessel, lined with 
refractory similar to that used in the Thomas Basic Bessemer 
process. 

The brick lining of the vessel is magnesia rather than silica. 
As in the Bessemer process generally, heat is supplied by chemi- 
cal reaction of the blown air with carbon and other elements of 
the charge. Chemical action is fast and direct, but subject to 
controlled conditions which reduce the nitrogen and phos- 
phorous contents, making turbo-hearth steel comparable to 
open-hearth steel, hence suitable for more general use than the 
customary Bessemer steel. 

Possible application for such a process, asserted its sponsors, 
would be as follows: (1) The production of low-nitrogen steel 
in an acid-lined vessel; (2) the utilization of conserved heat to 
melt larger amounts of scrap; and (3) the use of a basic lining 
for producing steel low in both phosphorus and nitrogen con- 
tents. 

Research by Jones & Laughlin in the first two of these three 
phases had progressed so far that in 1942 a specially designed 
acid-lined, side-blown converter of 31/2 tons was installed at 
Aliquippa, Pa., works. Approximately 200 blows were pro- 
duced and a large percentage of the ingots converted to com- 
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mercial products. The consistently low nitrogen content and 
favorable metallurgical properties of the steel were sufficiently 
promising to warrant construction of a full-scale converter as a 
next step. Accordingly, a vessel of 22 tons capacity was built. 
Initial trial was delayed by the war, but late in 1946 the acid- 
lined vessel produced a number of blows for both duplex meta] 
and steel ingots. 

Carnegie-Illinois approached the third problem—that of 
making low-nitrogen low-phosphorus steel of open-hearth 
quality from pig iron of a composition normally used in the 
basic open hearth. With the benefit of technical proposals of 
Battelle Memorial Institute, Columbus, Ohio, a co-operative 
project was inaugurated to develop the possibilities of this 
process. This was done by directing jets of air on the pig-iron 
bath in a basic-lined vessel. 

A turbo-hearth of 1000-lb capacity was built at Battelle with 
special facilities for making temperature measurements and 
taking samples of slag, metal, and gases without interfering 
with operation. A sufficient number of trials were made in 
1947 and 1948 to establish basic operating and metallurgical 
characteristics of the new process. 

Operating difficulties such as are generally associated with the 
development of a new process have not yet been completely 
overcome, the sponsors said. Experience gained during this 
work, however, has shown to their satisfaction that the turbo- 
hearth process is fundamentally sound and that operating 
problems are not insurmountable. 


Uranium Processing Plant 


HE U. S. Atomic Energy Commission has signed a contract 

with the U. S. Vanadium Corporation for the rehabilita- 
tion and operation of the Corporation's uranium-vanadium 
processing plant at Uravan, Colo. 

Under the terms of the contract the U. S. Vanadium Corpora- 
tion has agreed to rehabilitate the plant and the company- 
owned townsite and install new equipment and facilities for the 
recovery of uranium. The Commission has agreed to purchase 
the mineral production of the plant at a guaranteed unit price 
until June 30, 1954. 

The purpose of the contract is to assure operation of the plant 
for the period covered by the Commission's Domestic Uranium 
Program Circular No. 5, which became effective Feb. 1, 1949. 
The Circular established a guaranteed minimum price for the 
uranium ores of the Colorado Plateau area until 1954. 

The Uravan plant is expected to be ready for operation about 
the end of this year. In the meantime, the U. S. Vanadium 
Corporation will secure ore through production from its own 
mines and through purchases from other producers at the 
prices described in Circular No. 5. Such a program provides a 
new market for the independent miners of the area 

Part of the ore supply for Uravan wil! come also from mining 
properties in the Calamity, Colo., area which were acquired 
by the Government during the war. The lease of these claims 
to the U. S. Vanadium Corporation on a royalty basis is pro- 
vided for in the contract. 

The signing of the new contract completes arrangements 
for the operation of all five of the existing uranium-vanadium 
ore-processing plants in the Colorado Plateau area. On April 
11, 1948, when the Commission announced its Domestic Ura- 
nium Program, only two of the plants were in operation—one at 
Naturita, Colo., owned by the Vanadium Corporation of 
America, and one at Rifle, Colo., owned by the U. S. Vanadium 
Corporation. Since then, the plant at Durango, Colo., has been 
placed in operation under Commission ownership, and the plant 
at Rifle has expanded production and begun ore purchases from 
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independent miners in the area. The plant at Monticello, Utah, 
has been purchased by the Commission and is now being re- 
designed and improved. It is expected to be in operation by 
July. 

As a result of this program, the Commission expects the 
uranium-vanadium mining and processing operations on the 
Colorado Plateau to be sustained at or above the highest level 
ever reached. 


Materials Handling 


HE need to make a usable product out of low-grade iron 

Ores is Creating a new ore-processing industry which will 
require handling and processing equipment of new design and 
startling potentialities, Harold Von Thaden, vice-president and 
general manager of the Robins Engineers Division of Hewitt 
Robins Inc., said recently. He predicted that because of new 
materials-handling problems in iron ore, as well as in coal 
production, the belt conveyer and related heavy conveying 
techniques will undergo their greatest technical development 
in history in the next 10 years. 

He addressed the Fourth Annual Time Study and Methods 
Conference sponsored by the Society for Advancement of 
Management and the Management Division of The American 
Society of Mechanical Engineers. 

There has been for some time a great deal of research into 
processes for making synthetic liquid fuels from coal, shale-oil 
deposits, and natural gas, he said. The coal and shale must be 
handled quickly and cheaply in huge quantities, if the processes 
are to be successful. 

Plans of the Bureau of Mines call for the establishment, over 
a period of 10 years, of a synthetic-fucls industry capable of 
producing 2,000,000 bbl of fuel products every day, which on 
an annual basis is approximately 36 per cent of the total crude 
oil production last year. 

In plans submitted last November, the coal industry would 
be called upon to furnish the raw materials from which to make 
half the daily production of these 2,000,000 bbl of synthetic 
fuel. That would call for 1,000,000 bbl of fuel products to be 
made from coal each day. Since it takes more than half a ton 
of average bituminous coal to make one barrel of synthetic fuel, 
it means the mining and handling of more than 200,000,000 
additional tons of coal a year to get the 1,000,000 bbl of fuel 
per day. Roughly half of the raw-material production is 
planned to come from mines east of the Mississippi and halt 
from the coal and lignite deposits west of the river. 

Fuel plants located right at the mine are a possibility; auto- 
matic mining machines, with transportation handled wholly 
by conveyers, may point the way to great savings in this im- 
portant field, he said. 

The idea of conveyers entering the common carrier field had 
not received much attention until the projected 130-mile con- 
veyer proposed from Lorain, Ohio, on Lake Eric, to the Ohio 
River was announced recently. Spur liaes of about 27 miles are 
planned to serve Youngstown and Cleveland. 

The two-way conveyer will carry ore from the Lakes to the 
Ohio River and coal from the Ohio River north to Lake ports. 
Ata load of 20,000,000 tons per year, savings on coal shipments 
would be in the neighborhood of from 81 cents per ton to $1.50. 
Savings on 32,000,000 tons of ore a year will amount to as much 
as 68 cents a ton. 

Estimated over-all annual savings range between $20,000,000 
and $45,000,000, depending upon the tonnages carried. This is 
the kind of savings which touch everybody and can mean 
something in terms of increased living standards. He asserted 
that the successful application of belt conveyers to problems of 


ao. = ~« 


cl 





1g 


[O- 
lly 


m- 


110 
are 


100 
s 1s 
ean 
ted 
; of 





pea 





re em eae: 
















a 





vee! 






a 






































June, 1949 


this magnitude can easily lead to a revolution in our thinking 
about the transportation of bulk materials. 

He pointed out that although it would be foolish to say that 
belt-conveyer systems can match great railroad systems, con- 
veyers can supplement railroads under many conditions. They 
can be used to carry materials of certain kinds to railheads over 
terrain that makes a profitable rail operation impossible. Con- 
veyers require less equipment, they can handle much tougher 
grades than railroads. In some countries of the world it may 
be possible eventually to by-pass the railroad era as it was de 
veloped in this country 

South Africa was cited as a case in point by Mr. Von Thaden 
The narrow-gage railroad system there with its light equipment 
was designed as the lowest-cost type of transportation to hand|c 
the original 1 equirements of the gold and diamond mining fields 
These were located many miles inland with stops along the 
way few and far between. Today we are beginning to realize 
that the South African industrial and manufacturing potential is 
high. They have coal reserves estimated at about 25,000,000, 
000 tons of which they mine only one tenth of one per cent a 
Other manufacturing and industrial operations are being 
established. It seems likely that at some future date belt 
conveyers will play an important part in the development of a 
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much higher degree of industrialization of South Africa than is 
now possible under its present transportation system. 

If we are to protect our domestic sources of iron ore (by 
processing the lower-grade ores), provide fuel for the rapidly 
rising electric power requirements and, on top of this, pro 
duce synthetic fuels from coal, we will have to prepare to re- 
cover 400,000,000 more tons of iron ore annually, and better 
than 250,000,000 more tons of coal each year. 

This presents a staggering problem in bulk materials han- 
dling in the next 10 years. He ventured to say that these ton- 
nages cannot be recovered economically or efficiently without 
widespread application of the belt conveyer. 

The materials-handling problem must be solved, he said, 
because only by finding better ways to increase production at 
lower cost can the nation maintain a constantly increasing 
standard of living for its people 


Research and Development 


REPORT covering unclassified research and development 
progress in the Department of the Army during the past 
year has recently been released by the Secretary of the Army. 

The report discloses that the major activities of the Ordnance 
Department were conducted in the fields of guided missiles and 
rockets, artillery, ammunition, and tanks and automotive 
equipment 

Definite advances have been made in rocket propulsion, rocket 
design, and most important, on rocket guidance, which is the 
most difficult problem of the three. The first United States 
designed, ground-launched, guided rocket was successfully 
fired during 1948, as was also a German V-2 incorporating a 
newly designed guidance system. 

The supersonic wind tunnel at Aberdeen Proving Ground has 
been used by all national defense agencies for determining acro- 
dynamics for guided missiles, and has been the main source of 
this information. Considerable data have been accumulated 
from tests to determine the vulnerabilities of airplanes and 
missiles, and several important studies have been prepared 
using these data. A 16-in. telescope, developed for use in 
Photographing guided-missile flight, and installed at the Ord- 
nance Guided Missile Proving Ground at White Sands, N. Mex., 
also adds to our capabilities for gaining much-needed basic 
information. 


509 


New types of artillery were under development which will 
increase both fire power and accuracy and at the same time de- 
crease the weight of weapons for the infantry and artillery. 

Satisfactory advances were made in automotive equipment 
and tank design, mainly in the nature of improved components 
such as engines, transmissions, tracks, suspension, fire-control 
systems, and others, with the objective of providing basic types 
interchangeable among a wide variety of new vehicles. In- 
cluded in the program are three families of air-cooled gasoline 
engines and parallel developments of related assemblies. 

The Signal Corps also completed a successful year in the de- 
velopment of materiél and techniques within its scope of re- 
sponsibility. 

The radio program achieved several major objectives. Serv- 
ice tests were accomplished on a series of vehicular, tank, and 
ground portable radio sets for artillery, armored, and infantry 
use, and development models of a series of manpack radio sets 
for front-line use were delivered to Army Field Forces for test 
at the close of the fiscal year. Notable progress was also made 
in rear and intermediate area radio-relay equipment and new 
projects were initiated for the development of long-range, 
high-frequency radio equipment. In the field of radio direction 
finding, progress was made in development of equipment for 
military-intelligence applications, meteorological purposes, and 
navigational aids. 

The wire-communication program emphasized engineering, 
equipment development, and investigation of new techniques. 
Examples of equipment recently developed are new lightweight 
rugged immersion-proof teletypewriters and field telephone 
switchboards. 

Development of ground radar, so successfully used during the 
past war, was even further extended in its application to fire 
control, guided missiles, and meteorology. 

The main trend of research and development in the Quarter- 
master Corps during the year was improvement of the efficiency 
of combat troops operating under adverse environmental condi- 
tions. 

The approach was through (1) study of man’s protective 
needs from physiological and climatic points of view, (2) the 
designing of prototype items of clothing, rations, and shelter, 
and (3) testing ot men and quartermaster items under wet-cold, 
wind-chill, and hot-dry conditions. 

Improvements were made in basic materials and processes 
such as a synthetic rubber with better flexing properties at low 
temperatures, an improved tannage, and a lighter-weight fire- 
resistant fabric treatment. Protection was improved in cloth- 
ing and shelter. 

The Corps ot Engineers initiated service tests on several im 
portant items such as low ground-pressure tractors, airplane 
landing mats, and rubber-tired earth-moving equipment. Also, 
projects were initiated on such equipment that will be capable 
of taking part in air-borne operations and still be powered ade- 
quately for heavy construction in forward combat areas. 

Development of infrared components has resulted in improved 
definition and resolution characteristics, which will materially 
increase the range and utility of infrared equipment for survey- 
ing, range finding, night driving, and other uses. Improved 
mine detectors were developed that permit location of all 
known types of mines in any type of soil, and investigation was 
initiated on new forms of obstacles and new obstacle and mine- 
clearing methods. 

The program of the Transportation Corps saw the completion 
of an 80-ft sectionalized nesting barge which is undergoing 
service tests, and completion of design of a mobile floating dry 
dock, including complete repair facilities for small vessels. 
Study of the employment of the naval principle of cycloidal 
propulsion on mine planters and tugs progressed to the pilot 
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Also, in the field of water transport, close liaison 


test stage. 
was maintained with the Coast Guard in development and 
testing of lifeboats and life-preserving equipment, and with 
the Navy and Maritime Commission in design of vessels and 


components. In the rail-transport field, work continued on a 
design for a new series of Diesel-clectric-type locomotive 
possessing maximum interchangeability of components and 
limited to a minimum number of sizes. 


Recording Torque Magne- 
tometer 


NEW electronic instrument that measures and records 

automatically the mechanical torque exerted by a uni- 
form magnetic field on a circular disk of sheet iron or steel to 
determine uniformity of its magnetic properties has been de- 
veloped at the Research Laboratory, United States Steel Cor- 
poration of Delaware, Kearny, N. J. The recording torque 
magnetometer uses flat steel samples about one inch in diameter 
It makes a recorded reading in six minutes. 

Two typical practical applications in which measurements of 
this kind have proved useful are: (1) in testing improved high- 
grade silicon steels for electrical transformer cores, in which 
superior magnetic properties are desired in the rolling direction; 
and (2) in controlling production of tin plate with uniform 
drawing properties for the manufacture of such products as 
bottle caps. In the latter case, magnetic anisotropy, as indi- 
cated in the torque test, gives a clue to the amount of preferred 
orientations present in the crystallographic structure. This in 
turn indicates the extent of the directionality to be expected 
in the mechanical properties. Hence the recording magne- 
tometer provides a new tool that will be valuable in studying 
drawing qualities of steel used in such important applications 
as automobile fenders and bodies. 

While measurement of magnetic torque is not a new develop- 
ment, in the present instrument the torque exerted on the disk 
is converted by a resistance strain gage to a small direct-current 
voltage that is applied to the measuring circuit of a “‘strip- 
chart’’ voltage recorder of the proper sensitivity. The sample 
disk is rotated about an axis perpendicular to its plane by a 
synchronous motor driving through reduction gearing. 

The chart paper in the recorder also is driven by a synchronous 
motor, so that there is a definite relation between the angular 
rotation of the disk and the movement of the chart paper. As 





FIG. 7 OVER-ALL VIEW OF THE TORQUE MAGNETOMETER AND 


ITS CONTROL CABINET 
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the disk rotates, the torque varies, and the pen in the recorder 
moves in accordance with this variation. By use of the proper 
conversion factor, the voltage recorded on the chart paper be 
comes a plot of torque versus angle of orientation of the disk 
in the magnetic field, using the rolling direction as the refer 
ence. 

A view of the complete installation is shown in Fig.7. The 
unit on the table at the right is the torque magnetometer, con 
sisting of the electromagnet, the torsion gage, the specimen 
mounting, and the drive which rotates the specimen in the 
magnetic field. The cabinet at the left contains the recorder 
and the control equipment necessary for operating the instru- 
ment. The controls on the top panel permit the operator to 
vary the sensitivity of the gage. Thus allowance is made for 
selection of values of the conversion factor to alter the torque 
scale on the chart for different types of material and to compen- 
sate for different thicknesses. Controls on a bottom panel (not 
visible in Fig. 7) provide adjustment of the current through the 
magnet to regulate the strength of the magnetic field. 

The torque magnetometers which have been put into’ service 
up until now require specimens one inch in diameter and from 
0.010 in. to 0.100 in. thick, but the suitable changes in design 
specimens of other dimensions could be accommodated. The 
total torque on a specimen is proportional to its volume, so 
that for some materials, for example, tin plate, which are thin 
and have a low torque per unit volume, it is particularly de 
sirable to increase the diameter in order to increase the effec 
tive sensitivity of the instrument 


New Flight Instrument 


N the opinion of experienced pilots who have used it, the 

zero reader, a new and revolutionary type of flight instru- 
ment, can lower ceilings from 400 to 100 ft, members of The 
American Society of Mechanical Engineers were told recently 
at a Metropolitan Section meeting at the Engineering Socicties 
Building, New York, N. Y. 

Although developed and designed particularly for aircraft 
use by the Sperry Gyroscope Company, its principle is adapta- 
ble for simplification of the manual control of many complex 
mechanisms, Spencer Kellogg and C. F. Fragola, of the Sperry 
Company, said in a paper presented to the engineers. 

The practical performance of this instrument has been demon- 
strated in hundreds of flights, including flights by the U. S. Air 
Force and most of the commercial airlines. Many of these 
demonstrations were conducted entirely by the Air Transport 
Association 

Explaining that the zero reader is a ‘‘synthesizer,’’ the 
authors stated that by appropriately combining data from basic 
flights and navigational instruments in its control unit, it re 
duces the most complex simultaneous demands of attitude, 
altitude, heading, navigational and instrument-landing tc 
quirements to a net demand of simply maintaining attitude. 

By separating the “‘plan of flight’’ from the “‘mechanism 0! 
flight,"’ flying with the zero reader consists of once setting the 
plan and then following it by merely making indicated attr 
tude changes as dictated by instantancous deflections of the zefo 
reader indicator 

They pointed out that the great simplification of aircralt 
control which the zero reader provides, permits the pilot much 
more freedom to monitor proficiently all other conditions pe 
tinent to safety of flight. It enables the pilot to achiev! 
greater accuracy and performance with less expended skill and 
effort. 

Use of the zero reader was not advocated as a primary fligh! 
instrument because it does not give any fundamental data of the 
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aircraft or what it is doing. It only tells the pilot that he 1s 
flying ‘‘according to plan.’" The indicator, in general, shows 
neither pitch, roll, heading, altitude, nor departure from the 
radio beam. For this specific information, the primary instru- 
ments, such as the attitude gyro, gyrosyn compass, altimeter, 
and conventional radio deviation indicator must be relied upon. 

Although automatic approach, developed and proved before 
the zero reader, has been providing excellent performance, it is 
expected that the zero reader can serve as a good stand-by, the 
authors stated. They said that the reader should encourage 
pilots to accept automatic approach more readily. 

To be an effective stand-by, the zero reader should give the 
pilot confidence that he could consistently make manual ap- 
proaches with it, they continued. To serve this function, the 
zero reader has been kept absolutely independent of the gyro- 
pilot or automatic approach equipment. 

The zero reader consists of a source of gyro stabilization in 
the form of a vertical gyro for pitch and roll signals, and a 
stabilized compass for yaw or heading signals. To this source 
is added various control functions such as altitude and radio- 
beam signals. These signals are carefully combined such that 
roll, heading, and radio beam control the vertical pointer, 
while pitch, altitude, and glide path control the horizontal 
pointer of the indicator 


Rotating Carrier 


ae travel carrier and crane on which it operates 
has just been put into operation in a large warchouse for 
the handling of coiled rod and wire, by the Cleveland Tramrail 
Division of The Cleveland Crane and Engineering Company, 
Wickliffe, Ohio. The materials-handling problem here was 
unusual in that it was necessary to not only pick up coils of rod 
from incoming railroad cars, but to turn them 90 deg when 
placing into the large storage bins. Because of this and the 
fact that rod is handled by a hairpin-type hook which is tilted 
either up or down when threading into or drawing away from 
coils, the following travel motions were required: hoisting, 
tilting, trolley travel, bridge travel, and rotation. 

The equipment consists of a crane which travels the length 
of the storage building, a trolley which travels on the bridge 
from side to side of the building, and a rotating carrier that 
Operates on a circular track built into the trolley. The carrier 
has two separate hoists, cables from which are reeved to the 
two ends of the hairpin hook. 

All motions of the equipment are controlled by the operator 
in the cab attached to the carrier. He can run the unit to any 
point in the building and turn the carrier clockwise or counter- 
clockwise through short arcs or complete turns, thereby turning 
the hook to any direction desired. The hook can be raised, 
lowered, tilted upward or downward by separate or simul- 
taneous operation of the hoists. ‘ 

Speeds of this equipment are: bridge 400 fpm, trolley 200 
fpm, hoist 50 to 80 fpm, and rotation 75 fpm. Bridge and 
trolley control are variable five-speed magnetic with dynamic 
braking. Hoist control is variable-speed drum-type with dy- 
namic lowering. Rotating control is automatic accelerating. 

The cab is open-type with landing platform and has glass and 
Stating in the floor. A safety switch in the cab can stop all 
Motions in case of emergency. A motor-driven horn and flood- 
light arc also provided. 

This unit was designed to carry 3500 lb of rod in addition to 
the weight of the hairpin hook. Similar equipment can be 
furnished for other capacities and operating speeds. Variations 
of this equipment can also be designed for other materials- 
handling purposes. 


FIG. 8 ROTATING HAIRPIN-HOOK CARRIER 


Northwest Hydro 


N an address presented at the 1948 ASME Fall Meeting, 
Portland, Oreg., Dr. Paul J. Raver of the Bonneville Power 
Administration, stated that the largest single reservoir of the 
cheapest and most easily harnessed mechanical horsepower in 
North America is in the Columbia Basin, namely, the 5000 
miles of fast water in the Columbia River and its tributaries. 

In 1933 construction was started on Bonneville and Grand 
Coulee dams. There was very little conscious thought given 
to the world-wide importance of mechanical horsepower in 
the beginning. The dams were authorized and begun pri- 
marily as public-works projects to make jobs, he said. 

It was pointed out that the million-acre irrigation project 
to which water was to be pumped by mechanical horses at 
Grand Coulee was a waste of funds. 

One way or another, however, these two great power pro- 
ducers were completed, and the power was gradually put to use. 
Then came World War II, and the importance of mechanical 
horsepower became paramount to all else. 

Grand Coulee and Bonneville power made possible more than 
one third of the light-metals production which went into our 
own and our allies’ airplanes; they supplied power to the 
high-speed fabricating tools which performed the shipbuilding 
miracles of modern times; their power produced the fissionable 
materials at the Hanford Project which brought the Japanese 
war toa rapid end. ; 

In accomplishing those things, Bonneville and Grand Coulee 
power have created huge industrial pay rolls and taxable plants 
which operate in times of peace and to date have returned 






























































Se = 





512 


$125,000,000 gross to the Federal Treasury on a gross capital 
investment thus far of about $300,000,000. 

It is the conversion of a small portion of the Columbia River 
flow into mechanical horsepower that has done this, he said; 
vet there is still lacking in the minds of a great many people a 
sufficiently sharp realization of the importance of this basic 
energy supply. 

Public understanding is still insufficient, Dr. Raver explained, 
because in spite of this tremendous record, there has been noth- 
ing but the most dilatory and casual effort to convert the re- 
maining undeveloped 90 per cent of basic Columbia River energy 
into usable goods. 

Today the entire dependable power capacity of Bonneville 
and Grand Coulee dams has been committed, not only for this 
year, but for the next several years. 

During the past few months, applicants for nearly a quarter 
of a million of industrial kilowatts had to be turned away, 
according to Dr. Raver. The inability to provide power for 
these plants is costing the region employment opportunities for 
25,000 men, and a loss of taxable wealth amounting to about 
$25,000,000 in plant investment alone. Yet population con- 
tinues to grow at a faster rate in the Northwest than in the 
United States as a whole—39 per cent increase here from 1940 
to 1947, as against 9 per cent for the country as a whole. The 
economic health of the region is thus impaired by a failure to 
keep pace with our energy base requirements. 

He cited as an example, failure to provide for expansion of 
production in the aluminum industry. 

Bonneville and Grand Coulee power now produce about half 
of the nation’s output of primary aluminum, he said. 

The metal being produced in the five reduction plants and 
one rolling mill is being used in more than 4000 applications, 
and is applied in industries employing more than 1,000,000 
workers throughout the country. 

Dr. Raver emphasized that the Bonneville agency has no 
power to sell to aluminum producers for their normal peacetime 
development. 

If we should be unlucky enough to have a war in the next 
three or four years, he said, it would be just too bad. It takes 
many months to build an aluminum plant. It takes five years 
to build a new dam. 

Only one new dam has been started on the main stem of the 
Columbia River, and at the present rate of appropriations it 
cannot possibly be completed before 1954, which is six years 
away. 

Dr. Raver pointed out that hydro resources require vast 
amounts of capital. The Columbia River is an outstanding 
example of this. The St. Lawrence project is another. Power 
developed from such projects is low in unit costs per foot-pound, 
but in view of the nonreimbursable uses of the dams such as 
flood control and navigation and the long-term risks involved 
in the reimbursable uses, power and reclamation, their de- 
velopment on a large-scale river system such as the Columbia 
takes more long-term risk capital than can be privately banked. 

If the Federal Government is to do the job in the Northwest, 
he stated, it must recognize that the power aspects of the de- 
velopment are basic to the economy of the region and, indeed, 
to the nation. This means that power development on the 
Columbia River system must be differentiated from public 
works in both the planning and budgeting of the Federal 
Government. No longer can we build dams for power in this 
region on a public-works basis only. The power supply must be 
programmed in accordance with the needs ofa growing economy 
and an expanding population. This fact poses one of the most 
serious problems facing the people of the Northwest and their 

government. 


Automobiles 


Record 


Sixty-three American stock-car records were certified as 
broken by a 90-hp 4-cyl Austin A90 convertible which, on 
April 18, finished a high-speed long-distance endurance trial, in 
which it covered 11,850 miles in seven days at a net speed for 
the entire run of 70.54 mph. The run was made in Indianapolis, 
Ind. The Contest Board of the American Automobile Associa- 
tion, under whose sanction the trial was held, announced these 
figures as official, after tearing down the Austin to confirm that 
the British car was actually an ordinary stock model 

Among the 63 American stock-car records broken were the 
‘fastest five miles,"’ when 89.58 mph was maintained. Of the 
other records, 47 were in the Class ‘‘D"’ open-car division, and 
16 in the unlimited class. 

This is said to be the first time that any car has broken so 
many records in one run, and it is also the first time that any 
non-American stock car has challenged American domestic 
records. 


Small Car 


Great Britain also is now making one of the world’s most 
economical small cars which, although it holds three people, 
consumes only one gallon of gasoline for every 103.3 miles. 
The car is already in production, though for the time being ona 
small scale, at Preston, England. The manufacturers have 
already booked 4000 overseas orders. The rate of production is 
50 a week and though 90 per cent have been allocated to over- 
seas, it may take two years to complete the present overseas 
bookings, unless production can be increased. 

The new car is the ‘‘Bond Minicar,"’ a three-wheeler of revo- 
lutionary design. Its designer, Laurence Bond, was chief en- 
gine designer to the Blackburn Aircraft Co. (Lancashire), when 
he began to plan a really cheap car. When the first car was 
delivered to the London distributors some weeks ago, it covered 
the 247 miles from Preston to London at a cost of half-a-cent a 
mile, setting up a world record for cheap car travel. 

The Bond Minicar has a 3°/,-hp single-cylinder two-stroke 
engine, a three-speed gear box, powerful brakes, and a top speed 
of about 50 mph. 

The first car coming off the production lines made the Preston- 
London trip under official observation. Carrying one passenger 
and his driver, it averaged more than 30 mph. 


Light Cars 


The prototype of a 40-mile per gal 75-mph light car is nearing 
completion at the works of James Fairley and Sons, Sheffield, 
England. One carly model of the Fairley has been tested on the 
roads, and reached speeds up to 75 mph with an average gas 
consumption of 40 miles per gal. Now nearing completion, it 
incorporates many improvements. It has balloon tires with 
chromium-plated wheel disks, a large space for luggage, and 
in order to make access to the engine easy, the whole front 0! 
the bodywork can be raised with one hand. A similar car with 
a 36-hp high-performance engine of the latest design is also 
planned. 

The Standard Motor Company, Conventry, England, has 
completed the design of a small Triumph, extremely light 
and cheap, which will be produced in quantity for cxpot 
concurrently with the firm’s Vanguard now being produced 
at the rate of 230 a day. 
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ASME TECHNICAL DIGEST 


Substance in Brief of Papers Presented at ASME Meetings 


Pipe-Flange Tests 


Fatigue Tests on Flanged Assemblies, 
by A. R. C. Markl and H. H. George, 
Tube Turns, Inc., Louisville, Ky. 1949 
ASME Spring Meeting paper No. 49—-S-6 
in type; to be published in Trans. ASME). 


Qualitative differences between the 
various types of pipe flanges in common 
use have long been recognized, but their 
quantitative evaluation in terms of rules, 
formulas, or ratings which could be used 
as a guide by the practicing engineer 
has been accomplished only partially 
Two problems are involved, i.c., the de- 
termination of the strength and tight- 
ness of a flanged assembly under internal 
pressure, and the other the effects of the 
variable bending moments 
with mechanical vibrations or tempera- 
ture fluctuations of the flowing medium 
The present 


associated 


or surrounding atmosphere 
investigation is intended to contribute 
toward an understanding of the latter 
phase; stress-intensification factors are 
reported which have been obtained from 
fatigue tests of full-scale assemblies of 4- 
in. flanges of the 300-lb ASA pressure 
class and hence are directly applicable 
to piping flexibility calculations 

Cyclically reversed bending tests were 
carried out on assemblies involving the 
following types of commonly used 
flanges: (@) Slip-on flanges, (4) socket- 
welding flanges, (¢) welding neck or 
butt-welding flanges, (d) ring flanges, 
¢) lap-joint flanges, and (f) threaded 
flanges. 

The test established that even under 
unusually severe bending stresses, flange 
assemblies do not fail in the flange proper, 
or by fracture of the bolts, or by leakage 
across the joint face. Structural failure 
occurs almost invariably in the pipe ad- 
jaccnt to the flange, and in rare instances, 
across an unusually weak attachment 
weld; leakage well in advance of failure 
is observed only in the case of threaded 
flanges. ? 
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DIAGRAM OF TEST ASSEMBLY 


While it is the pipe that fails, the type 
of flange is influential in determining the 
endurance strength of the assembly, 
largely by the way in which it affects 
the stress transfer at the joint. The 
smooth tapering transition, afforded by a 
welding neck flange, provides an endur- 
ance strength of the assembly equivalent 
to that of a butt-welded joint between 
two pieces of pipe, which itself is not 
greatly different from that of unwelded 
straight pipe to judge from indications ob- 
tained from tests in such pipe conducted 
by the authors. A fillet weld presents less 
favorable conditions owing to the sharp 
change in cross section and stress flow 
direction. In the lap-joint 
flanges, the transition would not appear 
unfavorable, but the lap apparently 
lends inadequate support to the neck of 
the stub end. Finally, in the case of 
threaded flanges, the reduced pipe-wall 
thickness and notch effect, caused by the 
threading, constitute weaknesses which 
become even more apparent under cyclic 
loading than under static conditions. 
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Hydraulic Efficiency 


The Concept of Hydraulic Efficiency as a 
Measure of Compressor and Turbine 
Performance, by W. E. Trumpler and P. R. 
Trumpler, Clark Brothers Co., Inc., Olean, 
N. Y. 1949 ASME Spring Meeting paper 
No. 49—S-7 (mimeographed ). 


An extensive study of flow thermody- 
namics concerned particularly with cen- 
trifugal-compressor problems was made 
inarecent paper. One of the conclusions 
proposed the adoption of ‘‘hydraulic 
efficiency’’ as a performance criterion for 
a compressor. It is the purpose of this 
paper to support the proposal, to estab- 
lish a general theoretical basis for hydrau- 
lic efficiency, and to show its relation to 
other efficiencies used in practice. 

The term hydraulic efficiency, embody- 
ing the same basic idea developed in this 
paper, isnot a newone. One author has 
used it for 15 years in industrial centrifu- 
gal-compressor practice. Yet the concept 
is not generally understood, at least 
among the manufacturers of this country, 
and the term hydraulic efficiency is not in 
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general use here as a compressor and tur- 
bine performance criterion. 

The authors define hydraulic efficiency 
as the ratio of total work done on a fluid 
stream minus the work dissipated by 
fluid friction to the total work done on 
the stream (compressor) or the ratio of 
work removed from a fluid to the work 
removed plus the work converted to fric- 
tion (turbine). The concept is appli- 
cable, and has been successfully applied 
to a wide variety of problems. It is 
simple to use in most practical cases, 
particularly in the field of multistage 
centrifugal and axial compressors, and 
gas turbines. 

In this paper the authors relate many 
of their comments specifically to compres- 
sor problems, although similar conclu- 
sions hold for turbines. Many equations 
applicable to turbine problems are given. 
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Steam Power Station 


The English Station Extension, by R. L. 
Anthony and J. O. Mullen, Westcott and 
Mapes, New Haven, Conn., and C. As 
Molsberry and E. H. Walton, The United 

Illuminating Company, New Haven, Conn. 

1949 ASME Spring Meeting paper No. 49— 

S-8 (mimeographed). 


This paper gives a brief description of 
the extension of the United Illuminating 
Company's English Station in New 
Haven, Conn., and discusses some of its 
features. 

The boiler is of the radiant type, fired 
vertically downward, with spray attem- 
perator to control the steam temperature. 
Its rated continuous output is 320,000 Ib 
per hr at 900 psi, 910 F. It is fitted with 
continuous tube drainable superheater and 
economizer, regenerative air heater, and 
automatic soot blowers using steam. 
There are two pulverizers, four coal 
burners, and eight load-carrying oil 
burners, together with four clectric- 
ignition oil burners. 

The forced and induced-draft fans, one 
of each placed above the boiler, are each 
operated by two motors of different 
speeds and have vane control. The fans, 
together with their motors, rest on slabs 
which are placed on spring supports; 
the springs were installed to guard 
against the possibility of transmitting 
vibrations to the building. An electro- 
static precipitator having a guaranteed 
efficiency of 95 per cent is placed between 
the air heater and the induced-draft fan. 
Ash is removed dry by a vacuum system. 

The turbine-generator is an AIEE- 


ASME preferred standard 30,000-kw 
3600-rpm hydrogen-cooled machine rated 
at 0.85 power factor and having five ex- 
traction stages. It exhausts to a 27,000- 
sq ft single-pass surface condenser that 
has double water boxes to permit either 
half of the condenser to be used if the 
other is out of service. 

The expected over-all heat rate of the 
extension at full load is 11,400 Bru per 
kwhr. The normal load range is from 
13,000 kw to the maximum capacity of 
the turbine. 

In general, all auxiliaries are motor 
driven. Pumps are installed in duplicate, 
each large enough to carry something 
more than rated load on the turbine. 
There are, however, three boiler feed 
pumps, two of which are motor-driven 
while the third has a steam-turbine drive 
and starts automatically on loss of feed- 
water pressure. 


Education and 
Training 


Apprenticeships in Manufacturing Man- 
agement, by A. V. Feigenbaum and H. W. 
Tulloch, General Electric Company, Sche- 
nectady, N.Y. 1949 ASME Spring Meeting 
paper No. 49—S-11 (mimeographed ). 


In the field of training for manufactur- 
ing Management, experience has indi- 
cated that effective educational programs 
must be established on a personal basis. 
Leadership skills have been most readily 
developed by those men who have had 
the good fortune in their careers to work 























































































263,675" ssa) 
asc ve 300" : 
e's (o~ +> 5 5 GENERATOR 
Pa GLAND SEAL < elze ¢« &% 
2 Le Oe MYOROGEN 
oh. eonee fae oF Sf AA COOLER 
20066" 13936 2980° & € vt 
- e723" i207 m0? © : bh meuT +426 ae 
i 10.963" ig7 wig? a } Lose ‘om 
| _—s a2 el. * We nye 
| > ase? “12 a oe ‘ ' 
! . | 
i: A 
| | [deseo] Secomo wearer f= $ / on 
im 7 | 4 COOLER 
~ s ¢ = 
; o* = y, 1a90° - “| 7 
| | rer) CONDE | 
> — Lo MERCURY, 
iis aa fowen) | 
1&3 3. /%s : | 
I ales gC / ' 
| EvaporatoR = at 315; ell H 
! histo | 7 1 35 gi! Tae) 
| orosa i 5 , | je! Be 
| 3]; [arr] rest | iz 
I a 3 oe se j | comensare soostern, | 
\ ; i ; /| tos it | ume puue t 
! —— geome) Ee Papen et 
r ra | a nico ) 
; L— £9) onan rune oe g es 
Le Les 2a7e°_ 900° 29.00 
Ov- Pass vawve °° Ov- Pass vaive 
SOLER FEED PUMP 
s BEGEND TUROINE DRIVE 
fLOW POUNDS PEA 
° *8) seso.uTe “age 
* TEmPEnatune ofonees ¢ 
m ENTHALPY waPOR BTU PER LO SUMMARY 
* ENTHALPY LOW BTU PER Le LOAD AT OnEEL, ae 80.080 


7O TERMINAL OFFERENCE °F BETWEEN 
SAT STEam ano OUTGOING waTER 

Te TeRmma, OWFERENCE “F SETWwEEN 
UTCOINE OMFS AND COMME waTER 


EAT RATE aT Of 


MECH @ ELEC LOSSES, xe 
4040 AT Gin TERMINALS, Ke 


TERMINALS, BTU/he we 


@s0 
30,000 


HEAT-FLOW DIAGRAM OF CONDENSATE AND BOILER FEED SYSTEM 


MECHANICAL ENGINEERING 


under the guidance of seasoned successful 
managers of men. 

This situation is recognized by the 
Apparatus Department of the General 
Electric Company in its Manufacturing 
Leadership Program. The core of this 
pattern of planned leadership develop- 
ment is the ‘‘personal apprenticeship’’ 
of young men, selected for their adminis- 
trative potential, to experienced manu 
facturing executives. 

The program also includes training of 
the young men in modern manufacturing 
techniques, and their rotation among 
several different manufacturing responsi- 
bilities. An over-all picture of the en- 
tire scope of product manufacturing 
is fostered, since men are being developed 
for major manufacturing positions. 

Apparatus Manufacturing has recog- 
nized in its program the wide variety of 
managerial “‘styles’’ among executives 
Two equally successful administrators 
may vary widely in their individual 
personalities, backgrounds, and interests 
So the Manufacturing Leadership Pro- 
gram—or ‘‘Management Apprentice 
ships’’ as it is frequently called—is 
tailored to fit the individual needs of 
trainees. Standardization of  assign- 
ments is carefully avoided. Trainees 
participate directly in the formulation of 
their training schedule and assignments 

Organization of the program is based 
on the fact that the most effective point 
at which management development can 
take place is between a trainee and the 
experienced executive who is his superior 
Training is an important part of the 
function of the line organization, and the 
primary training job is carried on by the 
line. Staff activity in management train 
ing is to assist the line in carrying on this 
program, to co-ordinate the program, 
and to stimulate an awareness of the im 
portance of this training at all levels of 
manufacturing management. 


Marine Fouling 


Control of Marine Fouling in Sea-W ater 
Conduits and Cooling-Water Systems 
Including Exploratory Tests on Kill- 
ing Shelled Mussels, by H. E, Whicc, 
Stone and Webster ey Corpora- 
tion, Boston, Mass. 1949 ASME Spring 
Meeting paper No. 49—S-12 (mimeo- 
poner we 
Marine fouling develops at such a rate 

at some coastal sites that it can become a 

major factor in design of the circulating- 

water system of a steam-clectric powcr 
station. In absence of suitable control 
treatment, hundreds of tons of muss¢<ls 

may accumulate in the tunnel system o! 4 

large power station in a single scasvn. 

Similar conditions arise in connection 
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with sea-water systems of industrial 
plants. Even where some degree of 
control has been employed, accumula- 
tions of mussels have reached serious 
proportions. In some cases complete 
plant shutdowns have been required 
periodically for scraping and digging out 
mussels by hand labor. 

With high plant investment and heavy 
jemands for output and continuity of 
power supply, shutdowns for cleaning 
tunnels become increasingly objectiona- 
ble. Continuous 100 per cent clean- 
liness of tunnels is desired in some plants 
to avoid periodic cleaning, though the 
ormal intervals between cleanings may 
be several years. This view is promi- 
ient particularly (1) where tunnels are 
long , (2) where access is difficult, and (3) 
vhere labor conditions are unfavorable. 

The objectives of the present project 
were, first, to determine, if feasible, a 
practical procedure for control of marine 
touling which would give full assurance 
100 per cent extermination at will 
under severe conditions with minimum 
chlorine consumption, and second, to 
determine the limitations of control 
treatments. Divergent opinion on detail 
questions left no alternative but to make 
detail observations. The specific ob- 
jective therefore was to determine 
Practical procedures which would give 
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positive control of marine fouling based 
on more specific quantitative observations 
of actual results of treatments than had 
been available. 

Exploratory tests demonstrated great 
practical influence of very moderate 
changes in temperature of the sea water 
in extermination of mussels. Any eleva- 
tion of temperature reduces the required 
consumption of chlorine, which has been 
the usual killing agent. For plants 
with suitable arrangements and load 
conditions, it appears practical to achieve 
positive control of marine fouling in 
tunnels without chlorine or other chemi- 
cals by periodic increase of sea-water 
temperature to not more than 95 F for 
northeast coastal plants 
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Numerical results of various treatments 
as observed in the tests are summarized 
by charts. 


Control of Marine Fouling by Tempera- 
ture at Redondo Steam Station of the 
Southern California Edison Company, 
by W. L. Chadwick, Mem. ASME, Southern 
California Edison Company, Los Angeles, 
Calif.; F. S. Clark, Mem. ASME, Stone and 
Webster Engineering Corporation, Boston, 
Mass.; and Dr. Denis L. Fox, Scripps In- 
stitution of Oceanography, Division of the 
University of Califortia La Jolla, Calif. 
1949 ASME Spring Meeting paper No 
49—S-13 (mimeographed). 


This paper describes a system of con- 
trolling marine fouling by elevating the 
temperature of the sea water, and pre- 
sents the results obtained during the first 
year’s operation. 

The circulating-water system consists 
of two 10-ft-ID precast concrete pipes 
laid in the floor of the beach in trenches 
having a minimum earth cover of 4 ft 
and extending into the sea for a distance 
of about 1900 ft. The terminal struc- 
tures are vertical precast concrete towers 
14 ft in diam extending about 10 ft above 
the sea floor and protected by a riprap. 
The top of these towers is about 20 ft 
below mean lower low water. They are 
separated laterally 200 ft to avoid re- 
circulation of the water. 

The shore end of each concrete pipe is 
connected toa concrete structure in which 
there are four vertical steel gates which 
can be raised or lowered with electric 
motors. The gates are arranged and 
operated so that one of the concrete pipes 
acts as an intake and the other as a dis- 
charge conduit. At intervals the posi- 
tion of the gates is changed so that flow 
is reversed in each conduit. In this way 
either conduit may be used alternately 
as a discharge or intake. 

During the months when the ocean 
water exceeds 60 F, the gate positions 
are reversed periodically, causing a re- 
versal of flow in the two lines so that the 
line which acted as the intake line be- 
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comes the discharge line. As soon as 
this happens, the temperature of the 
water in the line increases about 19 F 
if full load is being carried in the plant. 
Depending upon the ocean-water tem- 
perature, this is further increased by 
partially opening one of the gates to 
cause recirculation of the Gand the 
condenser until the temperature of the 
water flowing in the discharge pipe is 
raised to about 102 F. Fouling organ- 
isms cannot survive this temperature for 
longer than one hour. To make certain 
that all mussels and other growths are 
killed, this temperature has been main- 
tained for four hours during the first 
summer before restoring the gate to nor- 
mal position and stopping recirculation. 

This treatment, it is claimed, has re- 
sulted in the pipes and terminal struc- 
tures remaining completely free of any 
fouling organisms. 


Project Study for the Mitigation of 
Marine Fouling, by I. A. Patten, Lynn 
Gas and Electric Company, Lynn, Mass. 
1949 ASME Spring Meeting paper No. 49— 
S-20 (mimeographed). 


This paper outlines experiments and the 
development of a chlorine program of the 
Lynn Gas and Electric Company of Lynn, 
Mass., which to date has proved effective 
and economical. 

Included in the development was a 
reinforced-concrete intake-water tunnel 
for condenser cooling purposes. The 
tunnel as designed provided for one con- 
crete rectangular tube, 7 ft sq near the in- 
take and of progressively decreasing cross 
section, approximately 250 ft in length. 

In 1931 it became necessary to unwater 
the tunnel and do a thorough cleaning 
job. This resulted in the removal of 
approximately 160 tons of mussels and 
other marine growth. Accompanying 
the marine growth, there was an accumu- 
lation on the floor of the tunnel to a 
depth of 18 to 24 in. of harbor silt, mus- 
sel excretion, and many dead mussel 
shells. 

Before a successful chlorination pro- 
gram was developed, several methods 
were tried which proved to be imprac- 
tical for that particular station—manual 
removal, electrocution, and temperature 
treatment by steam or hot water. 

Since June, 1948, after the inspection of 
the concrete intake-water tunnel showed 
favorable results, a program of continu- 
ous chlorination at 0,5 ppm residual was 
set for the balance of the 1948 propagat- 
ing season, or until water temperatures 
dropped to 40 F. 

It was estimated that as a result the 
1948 gross operating savings for the Lynn 


Station were $20,000. These savings con- 
sisted of avoiding the intake-tunnel 
cleaning, fewer condenser outages and 
cleanings, and higher vacuum with a 
resultant reduction in coal usage. 

Deducting from this the gross operat- 
ing cost of the chlorine plant, the direct 
cost for chlorine purchases, interest, 
taxes, and depreciation on the chlorine 
plant, the estimated net saving for the 
year is about $12,000. 


Fuels 


Furnace Performance With Overfire Jets, 
by William S. Major, Mem. ASME, Bitu- 
minous Coal Research Inc., Pittsburgh, Pa. 
1949 ASME Spring Meeting paper No. 
49—S-18 (mimeographed). 

As a result of the increasing demands 
for reduction of air pollution, thousands 
of commercial and industrial plants have 
installed modern overfire air jets for 
smoke abatement. They are not only 
used on practically every type of existing 
hand-fired or stoker-fired furnaces but are 
also being increasingly built into most 
new stoker-fired furnaces. 

Improvements in furnace performance 
have been shown on all types of stoker- 
fired and hand-fired furnaces by use of 
overfire jets. It is pointed out that maxi- 
mum benefits from jets are most likely to 
occur on spreader-stoker-fired furnaces. 
In such furnaces there is a greater tend- 
ency for gas stratification when not pro- 





vided with auxiliary turbulence from jets. 
Improvements with jets that have oc- 
curred on various types of furnaces in- 
clude: (1) substantial reduction in smoke 
density, (2) increases in boiler and fur- 
nace efficiency, (3) reduction of both the 
quantity and carbon content of the cinder 
carry-over, (4) shortening of the flame 
and reduction of the final temperatures 
when surfaces are of the same degree of 
cleanliness, (5) reduction of soot and slag 
deposits on boiler and economizer sur- 
faces, and (6) ability to operate with 
slightly lower excess air without un- 
burned combustible gases. 


Some Aspects as to the Cause and Pre- 
vention of Slag Deposits on the Heat- 
ing Surfaces of Mo ern High-Pressure 
Boilers, by E. F. Walsh, Narragansett 
Electric Company, Providence, R. I. 1949 
ASME Spring Meeting paper No. 49—S-19 
(mimeographed). 

Boilers designed and installed during 
the past cight years have been plagued 
more or less with objectional deposits 
accumulating on the superheater and 
economizer tubes. These deposits appear 
to become more troublesome with time, 
which would indicate a progressive effect 
of some nature toward the formation of 
slag. 

As the operating pressure and total 
steam temperature have increased, an- 
other type of scale or slag accumulating 
in the cooler passes of the boiler has been 
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observed which also has been found very 
troublesome and which cannot be re- 
moved without taking the boiler out of 
service 

The reason for these scales or slag de- 
posits has been studied by a number of 
engineers, both in this country and 
abroad, and a brief summary of some of 
the published theories and experiments 
is given in this paper. 

It is pointed out that if a means could 
be found to prevent or retard the forma- 
tion of sulphur trioxide, then a marked 
reduction in slag formation should result. 

Experience has dictated that new boil- 
ers are immune to objectionable deposits 
for varying periods of time depending 
upon the type of fuel used. This indicates 
that until the metal surfaces have become 
saturated with sulphuric acid, no serious 
slag conditions result. Of importance 
then, is to thoroughly wash and neutral- 
ize all boiler surfaces when the boiler is 
off for inspection and cleaning. Experi- 
ments indicate that once a year is suffi- 
cient for this operation. 

Iron oxide is considered a catalyst 
responsible for the conversion of SO: to 
SO;. If the metal surface areas exposed 
to the flue gases could be reduced, then 
there should be less sulphuric acid formed 
on the boiler surfaces. An application of 
lime slurry (CaOH2) over the neu- 
tralized metal has shown by experiment 
to reduce appreciably the amount of slag 
deposits. 

The presence of sulphuric acid on a 
surface increases the dew point of the 
gases, causing the ash in the flue gases to 
adhere to the surface resulting in slag. 
This process is cumulative once the con- 
ditions for its formation become present. 

Experiments indicate that if the boiler 
surfaces are thoroughly washed and neu- 
tralized and coated with a lime slurry 
(GaOH,) little or no corrosion will 
take place and slag accumulations will be 
reduced. 

Continuous feeding of (CaOH2) to 
the furnace does not appear to be of any 
value in retarding slag formations. 

lt appears that if we are to have slag- 
and corrosion-free boilers, a protective 
coating must be devised that can be ap- 
plicd to all metal parts exposed to flue 
gases which will be capable of withstand- 
ing temperatures up to 1200 F. 


Submarines 


Submarine Maintenance and Repair, 
by Commander D. G. Baer, U. S. Naval 
Submarine Base, New London, Conn. 1949 
ASME Spring Meeting paper No. 49—S-21 
mimeographed ). 


This paper discusses the relation of 





submarine operation and repair and the 
dependence of one upon the other. 

The submarine of today is a cigar- 
shaped pressure-resistant envelope sur- 
rounded by non-pressure-resistant tanks 
and surmounted by a ship-shaped super- 
structure to provide for better seaworthy 
characteristics. This type of construc- 
tion is known as the double-hull construc- 
tion and grew out of the single-hull ship 
which had the tanks installed within 
the pressure envelope, and therefore 
partly constructed for withstanding pres- 
sure. All of the machinery items, storage 
batteries, and living compartments are 
within the pressure hull. The various 
tanks are free-flooding controlled venting, 
or controlled flooding controlled venting 
design depending upon the use for which 
the tank is intended. The superstructure 
which supports the main deck and which 
runs the entire length of the ship is free- 
flooding and free-venting, thus a con- 
siderable portion of the submarine when 
seen at the dock is completely flooded by 
water when the ship is submerged. The 
interior of the submarine is compart- 
mented as follows: torpedo rooms, bat- 
tery compartments and living spaces, 
control room, conning tower, engine 
rooms, and maneuvering or motor rooms, 
and pump room. In the submarine under 
discussion it is necessary to be on the 
surface to charge batteries and airbanks, 
although modern conversions known as 
Guppies provide for such operation sub- 
merged by the snorkel. These latter sub- 
marines have been streamlined and given 
a reduced superstructure to provide 
greater submerged. speed. 

The following subjects are discussed in 
the paper: Peacetime and wartime main- 
tenance comparison, wartime mainte- 
nance, casualties, operating routines 
for Maintenance, peacetime main- 
tenance, submarine base or tender or- 
ganization, work lists, shipyard over- 
hauls, and the work required during 
each shipyard overhaul. 


High-Speed Analog 


The High-Speed Analog as Applied in 
Industry, by G. A. Philbrick, Jun. ASME, 
Cambridge, Mass. 1949 ASME Spring 
Meeting paper No. 49—S-14 (mimeo- 
poses A 
The high-speed analog, which is in 

essence a model of convenient and flexible 

construction, may be applied as an auto- 
matic computer to solve such problems as 
those of controlled systems. Computing 
structures may be assembled out of basic 
analog components which correspond to 
the blocks of the engineer's block dia- 
gram. Any linear system requires only 
three types of component for representa- 
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tion, and nonlinear systems are included 
through the addition of further standard 
types. 

Continuous displays of the computed 
results are made possible by cyclic repeti- 
tion of initial conditions, so that the ef- 
fects of parametric adjustments are im- 
mediately evident to the user. The ad- 
vantages of this specialized tool of syn- 
thesis are especially great in the planning 
and study of complex multiloop control 
systems, where the criteria for optimum 
performance cannot be guessed at and 
resist the most advanced mathematical 
analysis. 

This paper reviews the applications on 
one type of high-speed analog as applied 
in the general industrial ficid. 





ASME Transactions for 
May, 1949 


HE May, 1949, issue of the Trans- 
actions of the ASME contains the 
following: 

Field Control of Oil-Ficld Pumping 
Equipment, J. N. Gregory (48—PET-6) 

Operating Characteristics and Require- 
ments of Drawworks Brake Equip- 
ment, R. G. De La Mater (48—PET-3) 

Automatic Drilling Feed Controls for 
Rotary Drilling Rigs, W. S. Crake 
(48—PET-4) 

Pressure Surges and Vibration in Re- 
ciprocating-Pump Piping, J. W. Squire, 
(48—PET-9) 

Continental and American Gas-Turbine 
and Compressor Calculation Methods 
Compared, P. F. Martinuzzi (48— 
SA-62) 

Tests on V-Belt Drives and Flat-Belt 
Crowning, C. A. Norman (48—A-102) 

Anisotropic Plastic Flow, J. C. Fisher 
(48—SA-64) 

The Laminar-Film Hypothesis, 
jamin Miller 

A Study of Three Tube Arrangements in 
Unbaffled Tubular Heat Exchangers, 
O. P. Bergelin, E. S. Davis, and H. L. 
Hull (48—A-34) 

Investigation of Variation of Point Unit 
Heat-Transfer Coefficient Around a 
Cylinder Normal to an Air Stream, 
W. H. Giedt 

A Critical Review of Skin-Friction and 
Heat-Transfer Solutions of the Laminar 
Boundary Layer of a Flat Plate, 
M. W. Rubesin and H. A. Johnson 

Torsional Viscous-Friction Dampers, 
J. C. Georgian (48—A-67) 

Two-Species Laminated Beams, A. G. H. 
Dietz (48—WDI-6) 

A Classification of Linear Transfer 
Members, H. L. Mason (48—A-84) 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


The Commercial Weldery 


Comment BY H. E. Hopces! 


The excellent paper in the February 
issue on the commercial weldery*® opens 
many channels of thought on the future 
of the welding industry. 

As the author points out, any new 
method of manufacturing must embody 
certain improvements and economies, in 
order to be accepted by industry. The 
welding industry has earned its unques- 
tionable right to stand alone as one of the 
leading new manufacturing methods; 
however, this new service to manufactur- 
ing must be given every possible oppor- 
tunity to perform to its best advantage 
in order to produce satisfactory economy. 

Occasionally a manufacturer has not 
succeeded in effecting the economy that 
he was led to expect from his made-at- 
home weldments. In investigating the 
underlying cause of this disappointment, 
it is usually found that somewhere some 
basic principle was overlooked, or that 
welding was enforced on some product 
that could from its very nature or shape 
be made better -by-some-other manufac- 
turing method. 

Some elaboration would seem to be in 
order on one phase of this paper which 
the author mentioned rather briefly, and 
that is the possible economy of using a 
commercial weldery as a supply of welded 
steel parts. A commercial weldery whose 
existence and future are based upon 
recommending, designing, and producing 
economical sound weldments, con- 
stantly must keep abreast of the latest 
developments in fabricating methods, 
welding techniques, and shop equip- 
ment. The constant and consistent im- 
provements in welding procedures and 
methods often lead to the obsolescence 
of older and slower methods. The cost of 
equipping a manufacturing plant with 
adequate machinery to form, bend, roll, 
shear, or flame-cut to size and shape the 
component parts of weldments is difficult 
to justify unless this machinery is to be 





1 Manager, Weldery Division, Graver Tank 
and Manufacturing Company, Inc., East Chi- 
cago, Ind. 

‘The Commercial Weldery—A New Serv- 
ice and Tool for Industry,"” by K. F. Ode, 
Macuanicat Enoiveerinc, vol. 71, Feb., 


1949, pp. 139-142. 


maintained in operation at least 8 to 10 
hr per working day. Add to this initial 
cost of equipment the maintenance of it, 
plus the improvement factor mentioned 
and it becomes obvious that, unless the 
value of the weldments represents a high 
proportion of the total product, such 
weldments could be purchased more 
economically as semifinished items from 
a commercial weldery much the same as 
castings or forgings are purchased. In a 
manufacturing plant that is welding only 
its own product, this expense is rarely 
justified where all of the cost factors are 
considered. 

As the author points out, a manufac- 
turing plant would rarely install its own 
foundry or forge shop. It undoubtedly 
would find that purchasing its castings, 
or forgings from regular well-equipped 
and reliable commercial jobbing shops 
is the most economical procedure. This 
same line of reasoning applies to welded 
steel parts. Procuring weldments from a 
commercial weldery would enable the 
manufacturer-to” take advantage .of .the 
professional ability of those who special- 
ize in weldments. The commercial- 
weldery engineer is especially trained to 
investigate all of the factors pertaining 
to the customers’ service requirements. 
His perceptions and understanding of 
these service requirements often will save 
costly design changes, and undoubtedly 
will result in good, sound, economical 
weldments. 

Two of the most costly factors to a 
manufacturer in modern production are 
floor space and labor. The inherent 
character of fabricating and welding re- 
quires a much larger amount of floor 
space per man-hour of labor than other 
ordinary manufacturing operations. Few 
manufacturers are prepared to forfeit 
their high-priced floor space for this pur- 
pose when it is possible to purchase weld- 
ments more economically. The addi- 
tional labor that is necessary to fabricate 
and weld is of a different caliber from that 
ordinarily employed in a manufacturing 
plant. It is often difficult for the average 
manufacturer to recruit and train suffi- 
cient extra labor of this kind to keep pro- 
duction going. Toa commercial weldery 
the burden of hiring and training em- 
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ployces for its various operations is an 
everyday task and presents no unusual 
problems. Usually the labor for the com- 
mercial weldery will exist in a different 
labor area from that of the manufacturer 
and will not produce any undesirable 
labor condition to the manufacturer. 
The overhead burden, which all manufac- 
turing plants must absorb, is usually 
higher than that caused by fabricating 
and welding operations only, and some- 
times, when full overhead burden is 
applied to the welding operations, an 
unfavorable condition results. A com- 
mercial-weldery overhead is seldom as 
high as the average manufacturing over- 
head. These factors are sometimes in 
tangible and often are overlooked but, 
nevertheless, they are always of rather 
large proportions. 

The lack of the proper fabricating ma 
chinery for the job may lead a manufac- 
turer making his own weldments to adopt 
costly makeshift weldments which may 
result in an uneconomical part and may 
possibly produce structural failure 
Stress-relieving issach an important fac- 
tor in weldment manufacturing that every 
first-class commercial weldery assumes 
stress relieving to be as much a part of 
his obligation to his customer as the 
actual operation of welding. Stress- 
relieving is not always easily available 
to the average manufacturer, except at 
considerable expense. This may lead to 
its omission which may possibly aggra 
vate structural failures. | 

These are a few of the more obvious 
cost factors which should be be consid 
ered in comparing weldments made at 
home with weldments made by commer 
cial welderies. There are many more 
that may be encountered. 


ComMENT By S. V. WutxiiaMs* 


The commercial weldery, while rela 
tively new, played a most vital part i: 
our recent war efforts. It can be justl\ 
appraised as one of our best means of pr« 
paring for the future, regardless of what 
that future has in store. Any nation ¢ 
survive in the world of tomorrow must 
use its materials very wisely. Wit! 
speed and mobility so essential, excessiv¢ 
or dead weight cannot be tolerate: 





* Technical Manager, Struthers Wells Cur 
poration, Titusville, Pa. 
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The commercial weldery is the answer 
to both of these requirements as the paper 
being discussed states. 

The author feels that welding has crept 
into our modern life. The writer dis- 
agrees—it has come with a bang; its 
effect will not be fully recognized in our 
generation. No enterprise throughout 
the world can be considered modern 
without the services of a weldery. In 
short, not since man Jearned to control 
fire has a more useful manufacturing 
method been made available. 

As the paper points out, designing 
engineers find in modern welding a means 
of utilizing fully proved materials to their 
best advantage, with limitation only 
being placed in their design by the physi- 
cal properties of the material used. This 
has led to the development of higher- 
strength alloy steels, and competitive 
material such as monel, everdur, alumi- 
num, inconel, nickel, and _ stainless 
steels, wherein corrosion and contamina- 
tion become a problem. The commercial 
weldery can utilize the full range of the 
properties of these materials at room, 
elevated, and subzero temperatures, for 
welded design is one of the best designs 
to handle rapid changes of temperature so 
as to minimize thermal stresses which 
must be coped with if leakage and pro- 
gressive failures are to be avoided. 

Good engineering uses the services of 
commercial welderies in creating modern 
equipment, designed to use the full 
physical properties of the material 
chosen. Generally this means low first 
cost, with the added assurance that the 
equipment will fulfill its expected life 
of usefulness with a minimum of main- 
tenance cost and shutdown time. 

The author has pointed out the greater 
impact resistance of a weldment over a 
casting. Where sudden loading from 
starts and stops, or from breakage of 
tools used, or rotating members, a weld- 
ment has tremendous advantage over a 
casting with its toughness and ability to 
recover from deformation. These prop- 
ties of weldments permit them to be 
rebuilt readily or design changes to be 
made for improvements in operating 
efliciencies of processes or equipment. 

Weldments have proved their ability to 
lead to great operating efficiencies, and 
arc in no way a substitute for castings. 
Their performance has shown them to be 
an improvement over the old method of 
casting to form. Their soundness and 
tre-dom from shrink cracks and porosity, 
conducive to reliability, make their 
future use assured. 

(he factors enumerated by the author 
must be considered by the designing 
engineer in purchasing his weldments. 
In addition, it is recommended that he 











discuss his operating condition with the 
weldery engineers, who may have had 
a similar designing problem and practi- 
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cal experience which will aid in per- 
fecting the weldment in the most eco- 
nomical manner. 


Jet Engine Self-Starter 


To THE Epirtor: 


In a recent issue‘ in connection with 
a brief description of a jet engine self- 
starter developed by AiResearch Manu- 
facturing Company, appears the follow- 
ing statement: ‘‘AiResearch engineers 
believe these are the first radial inward- 
flow power turbines ever to be de- 
veloped.’ It is further explained that 
the statement is not intended to apply to 
water or steam, but only to air or gas. 

Actually, there is a fairly extensive 
background of experience with radial 
inward-flow air and gas turbines. (The 
term “‘power turbines’’ is redundant, 
inasmuch as all gas expansion turbines 
are power turbines; even when the pri- 
mary object is refrigeration, power must 
be developed by the turbine. Further- 
more, much of the background with 
radial inward-flow turbines has dealt 
with applications where power was the 
primary objective.) A good deal of work 
done in this field has not been published, 





**‘Jet Engine Self-Starter,"" MecHANICAL 
ENGINEERING, March, 1949, vol. 71, p. 236. 


but the following references should 
quickly dispel any notion that the sub- 
ject application is the first of its kind: 

‘*Turbo-Expanders,’’ by J. S. Swear- 
ingen, Trans. AICE, vol. 43, Feb., 1947, 
pp. 85-90. 

“The Elliott Turbo-Expander,’’ by 
A. W. McClure, Powerfax, Summer, 
1948. 

‘High-Temperature Gas-Turbine 
Power Plants,’’ by J. S. Haverstick and 
A. M. G. Moody, Mecnanicat Enat- 
NEERING, Vol. 67, 1945, pp. 229-233. 

Developments of this type go back 
at least 15 years. In this country 
several companies have been active in 
the field. Speaking only for the com- 
pany with which the writer is connected, 
it can be stated that not only are radial 
inward-flow air and gas turbines in com- 
mercial service, but others are in the 
process of installation, and the company 
is actively interested in further develop- 
ments in this field. 

ArtHur W. McCuvre.® 


5 Engineering Department, Elliott Com- 
pany, Jeannette, Pa. 


Continuous Process for Ice Making 


ComMENT BY Luts H. Bartietr® 


The ice-making development de- 
scribed in a recent paper’ is of great 
interest to the ice industry, which is 
intrinsically seasonal and is afflicted 
with the labor difficulties attached to 
seasonal operation. Any device which 
promises a saving in labor will be wel- 
comed. 

From Table 1 of the paper, the net 
input to the hydraulic motor is calcu- 
lated as 3.75 kwhr per ton of ice pro- 
duced. This will amount to approxi- 
mately 10 per cent of the energy required 
to drive the compressors, and it would 
seem that some investigation of freezing 
surfaces is in order. It seems probable 
that a surface may be found to which 
ice does not adhere as tenaciously as it 
does to steel. This is of course a matter 
to be solved by experimental methods, 
but any saving of energy at this point is 
well worth considering. 





6 Director, Engineering Experiment Station, 
Louisiana State Gainer, eons Rouge, La. 
Mem. ASME. 

7 “Ice Making by the Extrusion Process,”’ 
by J. R. Watt, MacHanicaL ENGINEERING, vol. 
71, January, 1949, pp. 17-20. 





The author states, *‘So far as is known, 
this is the only existing process for the 
automatic production of ice cakes.”’ It 
may be interesting to note that a similar 
device has been described by Joseph 
Huber.* Huber claims ‘‘an apparatus 
for freezing liquid comprising a sub- 
stantially cone-shaped freezing cell hav- 
ing a wide and a narrow end both ends 
being open, cooling means adjacent to 
and around said cell, a tank for storing 
the liquid to be frozen attached to one 
end of said cell and adapted to permit 
the liquid to permanently communicate 
freely between said tank and said cell, 
and means adjacent to said narrow end 
of said cell adapted to push the frozen 
liquid toward said wide end of said cone- 
shaped freezing cell, whereby a continu- 
ous block of frozen liquid emerges from 
said cell as fast as the liquid is frozen 
within said cell.”’ 


CoMMENT By Crossy FIELp? 


Since 1915 the writer has been engaged 
in the development of machinery to 





®U. S. Patent 2,071,465. 
® President, Flakice Corporation, Brooklyn, 
N. Y. Fellow ASME. 
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produce small ice. Although we had 
some technical difficulties to work out, 
the principal obstacle to its widespread 
adoption has been the opposition and 
the inertia of the well-established ice 
industry. Therefore the advent of 
others into the field is a welcome event. 

It is easy to freeze ice onto a metal 
surface but extremely difficult to get it 
off that surface. Speaking generally, 
the ice may be shaved off by some form 
of shears or revolving cutter but in this 
case it is rare that the ice is truly elimi- 
nated from the surface. A thin film is 
usually left on the surface to prevent the 
cutter from actually digging into the 
metal underneath the ice. The first of 
these machines to achieve commercial 
success, but ultimate financial failure, 
was the Holden process, in which the 
ice was frozen on a refrigerated drum sub- 
merged in water and the mixture pumped 
to a hydraulic press where it was com- 
pressed into 300-lb cakes or larger. It 
is said that his Regealed Ice Company 
failed largely because the cloudy ice 
thus made was not acceptable to the 
public. 

Long after this failure, the writer made 
and operated a somewhat similar ma- 
chine but decided that it was not the 
complete answer to the ice-manufacturing 
problem. The only commercial machine 
at present using this principle is the very 
much improved Vilter’s ‘‘Pakice.”’ 

Another method of getting the ice off 
a drum is by wedging it off by means of 
a pressure cutter applied approximately 
at 90 deg to the tangent of the curved 
drum surface, in a manner similar to 
chipping ice off a sidewalk with a hand- 
tool. The commercial machine made on 
this principle is one of the types of 
““Flakice’’ machines supplied by the 
York Corporation under Flakice Cor- 
poration patents. 

A third method of dislodging the ice 
from a surface is the flexible belt or 
flexible cylinder. This produces a form 
of ice which has certain advantages for 
a large range of markets, and, since 1928, 
commercial machines of this type have 
been operating in customers’ plants. This 
type is marketed by the York Corpora- 
tion under Flakice Corporation patents. 

Another type is the recently arrived 
Belt Ice Corporation machine mentioned 
in the paper, concerning which little 
commercial information has been made 
public. 

The fourth method of dislodging the 
ice is by heating the surface on which 
the ice has just been frozen. The heat 
may be provided in any of several ways. 
This principle is used in the Vogt 
**Tube-Ice’’ machine and in the York 
‘‘automatic cube ice maker.” 
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The fifth method proposed is the 
object of the present paper and as details 
are given therein, further mention is 
hardly necessary at this time. 

It is noted that the author has intro- 
duced the excellent term ‘‘incremental 
film’’ principle. In other machines 
which the writer has made, embodying 
the freezing of thin films of ice and 
building them into a layer mass, he has 
used another term, that of ‘‘laminae 
freezer.’" Inasmuch as these latter do 
not remove the ice from the freezing 
surface by extrusion, it is hardly neces- 
sary to deal with them at the present 
time. 

In so far as a comparison of the ex- 
trusion process of ice making with the 
commercial cake and can ice is concerned, 
the writer is happy to concur with the 
author's conclusions. However, it may 
be somewhat unfortunate that opportu- 
nity has not been afforded for more de- 
tailed comparison of test data of the 
various types of small ice machines. In 
the present state of development, care 
must be taken not to compare machines 
operated under pilot-plant or sermiplant 
conditions with data for full-scale opera- 
tion, as the latter generally introduces 
certain features which render necessary 
the establishment of a factor of safety 
which may differ from the results of 
pilot-plant test runs. It is possible to 
take exception to some of the other 
statements of the author, principally 
because they are somewhat too general 
and may not be strictly accurate when 
applied to specific industries. 

The use of over 15,000 tons per day of 
small ice manufactured prior to the 
advent of the machine described in the 
paper shows that there is a market for 
these other types of small ice. The 
writer would like to see each type of 
small ice take the markets for which it 
was specifically designed, as it is believed 
that the answer to the present sized ice 
being marketed by the ice manufacturers 
is ‘‘tailored ice,’’ or “‘custom-built ice’’ 
designed to give the customer the most 
useful form of ice for his particular pur- 


pose. 
CoMMENT BY Henry V. Heuser!” 


Those of us connected with the design 
and fabrication of the Vogt automatic 
“Tube-Ice’’ machine have been extremely 
interested in reviewing the work of the 
author. We believe he has contributed a 
great deal to the large amount of in- 
formation available for solving the prob- 
lem of producing ice more cheaply. His 
figures on current consumption per unit 
of ice manufactured are particularly in- 





10 Vice-President, Henry Vogt Machine 
Company, Louisville, Ky. Mem. ASME. 





teresting. Although certain improve- 
ments could be made in the economy of 
the machine by producing a commercial] 
unit, it is our belief that the ‘Tube- 
Ice’’ method ef manufacture, that is, the 
releasing of the ice by a momentary 
thaw, will produce more cheaply an equal 
weight of ice than can be made by em- 
ploying the principle of releasing the 
ice by hydraulic pressure. 

The author's experiments in the freez- 
ing of fruit juices for shipment and 
delivery have been aimed at containing 
all of the original liquid and the pulp 
in the frozen product and eliminating 
segregation. In the “‘Tube-Ice’’ ma- 
chine our primary quest along this line 
has been toward the concentration of 
juices by freezing out the water. The 
technique for doing this has been ad- 
vanced materially through the develop- 
ment of a freezer which will eliminate 
the necessity for thawing water to release 
the tube of ice from the lower tube sheet 
Work on this concentrating problem is 
progressing, but no data are available 
to report at this time 


ComMENT BY F. W. KNow es'! 


This novel and interesting develop 
ment was called to the writer's attention 
by the author and inventor, in 1945 
Its development since then has been ob 
served with a great deal of interest. 

The advantages of such a system are 
well set forth in the paper. We can 
enumerate what we believe to be the 
disadvantages of such an ice-making 
method, then if the favorable factors 
outweigh the unfavorable ones the plant 
theoretically should be acceptable for 
practical applications. 

The writer has had access to a good 
many of the author's articles on ice ex- 
trusion and has watched a l-ton ex- 
truder operate for a short period. The 
apparent disadvantages of the machine 
are as follows: 

Excessive ram pressure to break the ice 
loose from the freezing surface; some- 
what over 500 psi in the model inspected 
It would be expected that this pressure, 
required to free the column of ice from 
the freezing surface, would increase with 
corrosion and wear or denting of the 
freezing surface. 

Part of the ice does not always break 
clear of the freezing surface, a condition 
that would naturally reduce the freezing 
rate. 

The cost of making ice in this system 
given as $1 per ton is entirely reasona- 
ble. To this, however, must be added 
the cost of cutting, judged to be 50 cents 
per ton; conveying and storage, which 

™ Manager, The Belt Ice Corporation, 
Seattle, Wash. 
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in the case of can ice averages 65 cents, 
or $2.15 per ton of ice in storage; re- 
moval from storage and crushing or 
breaking, an additional $1 per ton; ora 
direct cost of $3.15 per ton delivered 
to the dock, which is comparable in 
cost to ice produced in a good can-type 
plant. 

White ice, not a particular disadvan- 
tage for railroad icing but not readily 
accepted clsewhere, as the entrained 
air increases the melting rate and the 
appearance where used on vegetables or 
other food products, is not particularly 
pleasing. Clarification of the extruded 
ice is impossible except with distilled 
water, not a likely method for modern 
use 

It seems that repairs to ram and pump 
would be somewhat high, due to the 
intermittent load and excessive pressure 
generated at the time of rupture. 

It is doubtful if ice-plant owners on 
replacement would be interested in a 
system that would make ice of lower 
quality than the present can plant, or 
would have a small unit in 
operation for each ton of ice produced 
when many tons are required daily. 


wish to 


ComMMENT BY W. R. Woorricn!” 


In Great Britain and Northern Europe, 
block-ice manufacture is confined to a 
very few centers. The season for market- 
ing ice to home users is too short to 
attract capital to invest in such a short 
season demand. Even in a densely 
populated center like London, the 
chances of a resident finding a supplier 
of retail block ice is very remote and 
until the advent of the electric and gas 
houschold refrigerators most residents 
had to be content with a cool pantry for 
meats and plate foods and a water bath 
for the bottled milk. Furthermore, 
today only a small percentage of home- 
makers have modern refrigeration in 
Great Britain. 

Since Europeans are changing their 
dicts to include more perishable foods 
such as milk, fish, fruits, and green 
vegetables, the need for crushed ice for 
the markets and transport vehicles of 
fresh foods is increasing. The prevailing 
very high price of mechanical refrigera- 
tors in all northern Europe and Great 
Britain affords an opportunity for the 
Makers of machine ice to furnish a much- 
needed service to hundreds of suppliers 
and merchants of perishable foods in 
this great area. A machine constructed 
on the author's patent principle if built 
of reliable and simple design and con- 
struction can fill an economic need in 


'* The Foreign Service of the United States, 


American Embassy, London, England. Fel- 
low ASME. 


many parts of the earth where ice is 
needed in small tonnages. 

Commercial attempts to make ice by 
processes other than by immersing cans 
of water into a refrigerated brine date 
back three quarters of a century. Daniel 
Livingston Holden, who had _ probably 
contributed more to the carly develop- 
ment of manufacturing ice in cans in brine 
than any other American, became con- 
vinced that he could supply ice more 
economically by methods involving 
higher rates of heat transfer. He set up 
a plant for manufacturing the Holden 
patent ice makers in the Philadelphia 
area and succeeded in distributing a few 
machines, but as a business venture his 
enterprise was a failure and it was 
closed. 

Like the fate of many other industrial 
inventions, the economic factor most 
responsible for bringing about the failure 
of the Holden venture was that he was 
ahead of his time by several decades. 
The ice market of the period was for 
block ice that had an equivalent clear- 
ness to the best lake ice, and distilled 
water frozen in cans and, subsequently, 
agitated clear raw-water ice frozen in 
cans most satisfactorily met this require- 
ment 

The modern demand for ice is much 
different from that of even three or four 
decades ago. While these early needs 
were primarily related to block-icing 
of home and store refrigerators and to 
refrigerator-car cooling, an analysis of 
the ice production of 52,960,000 tons in 
1947, of the National Association of Ice 
Industries indicates that 1,433,400 tons 
were furnished as crushed ice, 849,200 
tons were sold as ice cubes, and 1,705,150 
tons retailed as sized ice. These three 
forms had an over-all increase of 1,450,- 
800 tons, compared with the year 1945, 
which had approximately a production 
equal of all forms of ice made in 1947. 
The postwar trend is definitely to ice 
to be delivered in smaller forms. 

The first man to meet successfully the 
commercial needs of machine-made ice 
was Col. Crosby Field. In his develop- 
ment of the Flakice machines of 1923, 
against great resistance of both a buying 
public and later with both a hostile 
NRA and depression years, he per- 
severed and won. His machines are to 
be found today in the four corners of 
the earth, successfully operating in both 
small and large tonnages and as such, 
bespeak a real pioneering contribution 
to the ice-producing industry. 

Since Col. Field successfully broke 
through the united opposition to ma- 
chine-made ice, many have attempted to 
improve upon the method of production. 
The designs, which have been successful 
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competitively, have each had special 
fields of application for which they were 
particularly suited. 

The machine recently developed by 
the author has an admirable feature in 
that it can be made to produce cylinders 
or square blocks of either small or large 
cross.section, and even the machine for 
the large-dimension blocks occupies a 
very small area and requires very little 
auxiliary equipment. It should find 
fields of usefulness in hotels, dairies, 
steamships, ranches, ice-cream plants, 
vegetable farms, and in many isolated 
plantations and enterprises located in 
the tropical and semitropical zones of 
Africa, Latin America, South Asia, and 
the Pacific Isles, as well as the United 
States and Europe. 


ComMENT By J. M. Lepeaux!® 


Today, continuous processes are stead- 
ily supplanting batch processes in most 
phases of the manufacturing industry. 

It is interesting to note these changes 
have not entered the cake-ice-manufac- 
turing industry. This development by 
the author is therefore in line with 
the recent trends in technical progress. 
Here a machine has been perfected that 
will manufacture ice suitable for re- 
frigerator cars, air conditioning, fishing 
boats, and other uses in which its ap- 
pearance is not as important as price. 

Other uses for this process undoubtedly 
will occur in those industries where a 
rapid congealing of a fluid is desired. 
Certainly, there must be many applica- 
tions where the author's ‘‘incremental 
film’’ process may be used to bring about 
hardening. 

Present-day ice plants seem to be facing 
steadily growing labor and other costs, 
such as the replacement of ice cans, brine 
coils, etc. The author’s extrusion proc- 
ess may be the economical answer to 
some of these problems. 


AuTHoR’s CLOsuRE 


The author thanks Profs. L. H. Bart- 
lett and J. M. Lebeaux, Col. Crosby 
Field, Mr. Henry V. Heuser, Mr. F. W. 
Knowles, and Dean W. R. Woolrich for 
their generous comments. The author 
acknowledges special indebtedness to 
Professor Bartlett and Dean Woolrich for 
making possible the original experiments 
from which developed the extrusion ice- 
making process. 

Professor Bartlett asks about ice ad- 
hesion to different surfaces. This proc- 
ess reveals little variance, probably 
because the taper of the extrusion 
cylinders dominates the purely surface 


18 Assistant Professor, Department of Petro- 
leum Engineering, The University of Texas, 
Austin, Tex. 
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effects. However, the work of shearing 
the ice from the steel is comparatively 
small. The ram force acts through an 
infinitesimal distance and consumes only 
0.20 kw per hr in the present machine. 
The other 0.60 kw per hr represents 
idle running between strokes. Multiple- 
cylinder extrusion machines will escape 
this waste, their hydraulic power load 
probably not exceeding 5 per cent of the 
total. 

Aside from his patent, Dr. Josef 
Huber’s experiments in Germany remain 
obscure. Probably they have been aban- 
doned, and the author has been unable 
to ascertain their degree of success. 

Mr. Knowles, manufacturer of belt ice 
machines, asks about the shearing load. 
No difficulties are anticipated here, for 
the hydraulic pressures used do not 
exceed those in many machine tools, 
trucks, tractors, excavating machines, 
and aircraft. 


Mr. Knowles figures exaggerate the 
cost of extrusion-process cutting and 
handling. Cutting is automatic as cakes 
emerge from the machine day and night 
without human aid. Extrusion machines 
located above the storage vaults may 
obviate much stacking labor, while the 
high freezing rates may reduce the need 
for volume storage. Extrusion machines 
allow large users of ice to manufacture 
it in waste space for less than ice-plant 
cost. Projected designs will make 20 
tons daily of 300-lb cakes from floor 
space of 7 ft X 14 ft. 

Colonel Field, inventor of Flakice ma- 
chines, has enumerated automatic ice- 
making processes now on the market. 
A 1948 newcomer, Dessard-Lees Com- 
pany, Seattle, making flake-ice and ice- 
cube equipment, brings the number to 
six. All make “‘small"’ or ‘‘sized"’ ice 
at remarkable savings; it is unfortunate 
that this ice is unsuited for present re- 
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frigerated-food transport and for seasona| 
storage; however, almost all other 
phases of the food industry gain from its 
use. 

Dean Woolrich underlines the foreign 
need for ice; apparently only the United 
States has near adequate supply, and to 
date 49 sources in 24 foreign nations have 
inquired about extrusion equipment. 
Export of extrusion ice machines is aided 
by lightweight (estimated at 1 ton per 
ton capacity) and low volume. 

The American trend toward iced 
drinks creates the ‘‘sized’’ ice market. 
A similar trend toward year round con- 
sumption of fresh fruit, vegetables, meat, 
and fish sustains the block-ice market, 
for which extrusion-process ice is suit- 


able. jJ. R. Warr."* 


14 Assistant Professor of Mechanical Engi- 
neering, The University of Texas, Austin, 
Tex. Jun. ASME. 
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NACA Annual Report 


Twenty-Ninta ANNUAL REPORT OF THE 
Nationa, Apvisory CoMMITTEE FOR AERO- 
nautics, including 1943 Technical Reports 
Numbers 752 to 773. Superintendent of 
Documents, U. S. Government Printing 
Office, Washington, D. C., 1948. Buckram, 
83/4, X 111/2 in., figs., tables, illus., graphs, 
bibliographies, iv and 446 pp., $3.25. 


Reviewep sy F. K. TeicoMann! 


FTER a hiatus of more than five years, 
the annual reports of the National 
Advisory Committee for Acronautics are 
once more being published. The twenty- 
ninth annual report covers the fiscal 
year 1943, and includes Technical Re- 
ports Nos. 752-773, inclusive. 

During 1943 the Committee's research 
effort was directed toward increasing 
the military effectiveness of America's 
aeronautical weapons. The first re- 
search project at the new aircraft-engine- 
research laboratory at Cleveland, Ohio, 
had begun operation, new high-speed 
wind tunnels were under construction at 
Langley and Moffett Fields, while the 
addition of a nine-inch supersonic wind 


‘Chairman, Department of Aeronautical 
Engineering, Daniel Guggenheim School of 
Aeronautics, New York University, New 
York, N. Y. Mem. ASME. 


tunnel permitted extension of the experi- 
mental program in supersonic acrody- 
namics. 

The reports cover (1) a new method 
for calculating the potential flow past 
a body of revolution, based essentially 
on the fact that the form of the differen- 
tial equation for the velocity potential 
is invariant with regard to conformal 
transformations in a meridian plane; 
(2) the methods used in the NACA 
tank for the investigations of the longi- 
tudinal stability characteristics of flying- 
boat models with special reference to 
determining suitable methods for evaluat- 
ing the stability characteristics of flying- 
boat models, and determining the design 
parameters having an important effect 
on the proposing; (3) the operating 
temperatures of a sodium-cooled exhaust 
valve as measured by a thermocouple; 
(4) requirements for satisfactory flying 
qualities of airplanes; (5) the induction 
of water to the inlet air as a means of 
internal cooling in aircraft engine cylin- 
ders; (6) the measurement of fuel-air 
ratio by analysis of the oxidized exhaust 
gas; (7) performance of NACA eight 
stage axial-flow compressor designed on 
the basis of airfoil theory; (8) derivation 


of charts for determining the horizontal 
tail-load variation with any elevator 
motion; (9) a method of estimating the 
knock rating of hydrocarbon fuel blends; 
(10) identification of knock in NACA 
high-speed photographs of combustion 
in a spark-ignition engine; (11) a theo- 
retical investigation of the lateral oscil- 
lations of an airplane with free rudder 
with special reference to the effect of 
friction; (12) tests of airfoils designed 
to delay the compressibility burble; 
(13) a method for calculating heat- 
transfer in the laminar-flow region of 
bodies; (14) exhaust-stack nozzle area 
and shape for individual cylinder ex- 
haust-gas jet-propulsion system; (15) 
aerodynamic and hydrodynamic tests of a 
family of models of flying-boat hulls 
derived from a streamline body of NACA 
84 series; (16) the problem of longi 
tudinal stability and control at high 
speeds; (17) the flow of a compressible 
fluid past a curved surface; (18) the cffect 
of mass distribution on the lateral 
stability and control characteristics of a0 
airplane as determined by tests on a model 
in the free-flight tunnel; (19) jet bound- 
ary corrections for reflection plane 
models in rectangular wind tunnels; 
(20) review of flight tests of NACA ¢ 
and D cowlings on the XP-42 airplane; 
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(21) determination of general relations 
for the behavior of turbulent boundary 
layers; (22) analysis of heat and com- 
pressibility effects in internal-flow sys- 
tems and high-speed tests of a ram-jet 
system. 

These titles give an indication of the 
wide range of subjects that came within 
the purview of the NACA in just one 
year. 


Patent Law 


Parent Law ror Lawyers, Stupents, Cugm- 
ists, AND Enoinggrs. By C. H. Biesterfeld. 
John Wiley and Sons, Inc., New York, 
N. Y., Chapman and Hall, Ltd., London, 
England. amet edition, 1949. Cloth, 
5°/4 X 9 in., viii and 267 pp., $4. 


Reviswep by H. H. SneiinG? 


HE author of Patent Law for Law- 

yers, Students, Chemists, and Engi- 
neers has had wide experience in the ex- 
amining corps of the United States Patent 
Office, in private practice, as lecturer on 
patent law at the University of Delaware, 
and as head of the patent department of 
du Pont. While he is recognized in the 
field of law relating to chemical patents 
as an authority in that line of work, a 
careful study of the volume, which is 
beautifully printed and is published at an 
attractively low price, indicates that in so 
far as engineers are concerned they would 
obtain desired information from the book 
only in case they were reasonably familiar 
with patent law or if they r «d the entire 
volume. 

As an example of the relative appeal to 
student lawyers and to engineers we 
might note that there are over 18 pages of 
legal cases by name but less than 5 pages 
of subject index. The subject index it- 
self is quite defective from our stand- 
point because an engineer would look for 
“Monopolies’’ under M and he would 
look for ‘Restraint of Trade’’ under R 
or T, but in vain. A patent lawyer, 
on the other hand, would quickly turn to 
D for ‘‘Defense’’ but even then would 
have to turn six pages, skipping ‘‘Pre- 
liminary Injunction,"’ to find page 222 
directed to the subject. 

It is rather disconcerting to have a dis- 
senting opinion cited without a definite 
fote that it was such, for example, on 
Page 162, even granting that we whole- 
heartedly agree with Justice Frankfurter. 
Incidentally, that decision and quite a 
few others are cited by United States 
Patent Quarterly volumes instead of by 
the United States volumes which could 
so much more readily be obtained by an 
engineer. 


_— 


w,snior member, Snelling and Hendricks, 
ashington, D.C. Mem. ASME. 


Although the book was published in 
February, 1949, references are made to 
the old numbers of the Patent Office 
Rules and in some cases refer definitely 
to a practice which is now obsolete, for 
example, near the bottom of page 129. 

In spite of these disadvantages, if an 
engineer has some familiarity with pat- 
ent law and already has a few books on 
the subject, the present volume would be 
a welcome addition to his library as the 
text is read with ease and the language 
simple and understandable. 


Books Received in Library 


AppLICATIONS PuysiQuES DE LA TRANSFORMA- 
TION DE Laptace. (B. Méthodes de Calcul 1.) 
By M. Parodi. C.N.R.S. editor (Centre 
National de la Recherche Scientifique), 1948; 
Dépositaire: Gauthier-Villars, 55 quai des 
Grands-Augustins, Paris (6¢). Paper, 6 X 91/2 
in., 177 pp., diagrams, tables, 800 fr. Of 
interest to physicists and engineers, this 
book considers practical applications of 
the Laplace transformation and the sym- 
bolic calculus to the solution of differen- 
tial equations, partial differential equa- 
tions, definite integrals, and integral and 
integral-differential equations. The relation- 
ships of the symbolic calculus to the theory 
of Volterra and to electrical networks are 
discussed. 


CenTRIFUGAL AND Orner RortopyNamic 
Pumps. By H. Addison. Chapman & Hall 
Ltd., London, England, 1948. Cloth, 5'/2 X 
83/, in., 492 pp., diagrams, charts, tables, 
36s. This book deals, in a general way, with 
most of the questions likely to concern de- 
signers, makers, and users of centrifugal pumps 
and allied machinery. The text material is 
divided into four sections: principles; design 
and construction; performance; and instal- 
lation. It covers the entire range of centrifu- 
gal, screw, and propeller pumps. Forty- 
eight worked-out examples of pump and 
pumping-plant problems are appended, with 
specific reference to the pertinent text para- 
graph. 

CompuTaTION Curves ror COMPRESSIBLE 
Fiurw Prosiems. By C. L. Dailey and F. C. 
Wood. John Wiley & Sons, Inc., New York, 
N. Y.; Chapman & Hall, London, England, 
1949. Paper, 91/, X 11'/, in., 33 pp., text, 
charts, $2. Serving as supplementary ma- 
terial to the text, ‘Aerodynamics of a Com- 
pressible Fluid,’’ by Liepmann and Puckett, 
this volume presents a series of charts in three 
sections? energy relations and heat addition 
functions; plane shock and expansion rela- 
tions; and conical-flow relations—Taylor- 
Maccoll theory. A brief discussion is given 
of each function and its corresponding plot 
to explain its use. 


Economics oF INpustriAL MANAGEMENT. 
By W. Rautenstrauch and R. Villers. Funk & 
Wagnalls Company, New York, N. Y., 1949. 
Cloth, 6 X 91/, in., 451 pp., diagrams, charts, 
tables, $5. With a view to practical use in all 
situations, this book applies the science of 
industrial economics to industrial engineering 
and accounting. Outstanding features are 
a detailed description of the latest develop- 
ments of the Break-Even Chart process of 
analysis, a consideration of the fundamental 
principles involved in the study of industrial 
costs, and an analysis of the situation of busi- 
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ness as part of the “‘National Plant’’ as a 
whole. 


Evements or MecHaNicat VisraTion. By 
C. R. Freberg and E. N. Kemler. Second 
edition. John Wiley & Sons, Inc., New York, 
N. Y.; Chapman & Hall, London, England, 
1949. Cloth, 6 X 91/4 in., 227 pp., illus., 
diagrams, charts, tables, $3.75. Of interest 
to both students and engineers, this book is a 
practical elementary treatment of mechanical 
vibration, including the mobility method and 
the electrical analog. As in the previous 
edition, all problems are treated simply from 
a basic analysis. Two new chapters include 
material on sound and its engineering ap- 
plications, and on beams. 


ENGINEERING OF ORGANIZATION AND Man- 
AGEMENT. By R. T. Livingston. McGraw- 
Hill Book Co., Inc., New York, N. Y.; 
Toronto, Canada; London, England, 1949. 
Cloth, 6 X 9!/, in., 247 pp., diagrams, charts, 
tables, $3. This fundamental and practical 
book presents a a pprang of modern man- 
agement approached as a complete theory, 
rather than as a specific application. It 
discusses in detail a function such as decision 
making, and then presents its point of maxi- 
mum application. Outstanding chapters con- 
sider the necessity for understanding men, the 
theory of action, and the interlinked cycles of 
action. 


ENGINEERING THE New Ace. By J. J. 
O'Neill. Ives Washburn, Inc., New York, 
N. Y., 1949. Cloth, 51/4 X 81/4 in., 320 pp., 
tables, $3.50. This book presents the story 
of the individual and the role he will play in 
the unfolding of the new era in which all 
our resources are directed toward human wel- 
fare. It considers the relationship of man to 
the cosmos, man to man, and man to his com- 
munity. It finds an underlying pattern which 
provides a blueprint for progress in accordance 
with the methods established by the engineer 
and scientist. 


Firuiw Mecuanics. By R. C._ Binder. 
Second edition. Prentice-Hall, Inc., New 
York, N. Y., 1949. Cloth, 6 X 91/4 in., 361 

, illus., diagrams, charts, tables, $5.65. 
re aim of this book is to present an intro- 
duction to the fundamentals of fluid mechanics, 
keeping physical concepts and established 
quantitative relations in the foreground. 
Statics, kinematics, and dynamics are con- 
sidered, followed by discussions of viscosity, 
dimensional analysis, and dynamic similarity. 
Instruments, hydraulic machinery, and _par- 
ticular cases of flow are then treated. Each 
chapter is followed by a list of selected refer- 
ences and numerous problems. 


GRUNDZUGE DER TENSORRECHNUNG IN AN- 
ALYTISCHER DarstettunG. (Teil I, Tensor- 
algebra.) By A. Duschek and A. Hochrainer. 
Second edition. Springer-Verlag, Vienna, 
Austria, 1948. Paper, 51/2 X 8!/, in., 129 
pp., diagrams, odie. $2.70. The first part 
of a book on tensor analysis presents the basic 
principles and fundamentals of tensor algebra. 
It is of interest not only to mathematicians 
and physicists, but to technicians in industrial 
research and computation departments as well. 
A knowledge of college mathematics is as- 
sumed. 


How to Kesp Invention Recorps. By 
H. A. Toulmin, Jr. Research Press, Dayton, 
Ohio, 1948. Cloth, 5!/, X 8 in., 78 pp., 
tables, $2.50. Dealing with the measures 
necessary to protect patentable material, the 
first part discusses the general nature of indus- 
trial property and monopolies granted to pro- 
tect it. In the second part, a practical method 
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of insuring the recording of dates is pr amc 
in a series of a dozen forms. A final chapter 
deals with the methods of patent investiga- 
tion. 


Les Lartirers Mératturciques et Leurs 
Réactions. By E. Eyt, preface by P. Cheven- 
ard. Dunod, Paris, France, 1949. Paper 
6 X 91/, in., 94 pp., diagrams, charts, tables, 
960 fr. Of interest to those concerned with 
the actions of slags in the production of steel. 
The first part considers chemical equilibrium, 
reactions, and activity. The pects, and third 
parts are concerned with acid and basic slags. 
In the fourth part there is a study of silica 
equilibrium cok pe explanation of the mecha- 
nism of the deoxidation of steel. 


Meta WorkKING AND Heat-TREATMENT 
Manuvat, volume 3. Surface Hardening Proc- 
esses. By F. Johnson. Paul Elek Publish- 
ers Ltd., Diamond House, London, E.C.1, 
England, 1948. Cloth, 5'/2 X 8%/, in., 185 
p., illus., diagrams, charts, tables, 17s, 6d. 

‘ritten primarily for the engineer and the 
student of engineering, this third volume of 
a four-volume set considers metal surface- 
hardening processes. Carburizing, cyaniding, 
nitriding, flame hardening, and induction 
hardening are discussed in detail. Three 
methods of surface protection during heat- 
treatment are described. Many tables and 
diagrams illustrate the text. 


MeTALLURGY AND Macnetism. By J. K. 
Stanley. American Society for Metals, Cleve- 
land, Ohio, 1949. Cloth, 6 X 9!/, in., 156 pp., 
illus., diagrams, charts, tables, $4. Based on 
lectures given at the Thirtieth National 
Metal Congress, this book points out the rela- 
tion existing between the Feids of metallurgy 
and magnetism. It considers magnetic theory, 
a classification of magnetic materials, factors 
affecting magnetic properties, and magnetic 
analysis as a metallurgical tool. Numerous 
references are given so that the interested 
reader can pursue the subject further. 

Principtes oF Mecuanics. By J. L. Synge 
and B. A. Griffith. Second edition. McGraw- 
Hill Book Co., Inc., New York, N. Y.; To- 
ronto, Canada; London, England, 1949. Cloth, 
6 X 91/, in., 530 pp., diagrams, charts, tables, 
$5. This volume is a text for intermediate 
courses in mathematics, physics, and engineer- 
ing-mechanics departments. The principal 
revision of this second edition occurs in the 
rewriting of the account of the motion of a 
charged particle in an electromagnetic field. 
Other changes include an amplification of the 
treatment of principal axes of inertia, and 
revisions in the material on Foucault's pen- 
dulum, the spinning projectile, and the gyro- 
compass. The emphasis on units and dimen- 
sions has been increased. A few additional 
exercises have been inserted, and numerous 
minor corrections made. 


Propertizs or Sorr SotpERs AND SOLDERED 
Jowts. (Research Monograph No. 5.) 
By J. McKeown, with a foreword by H. Moore. 
British Non-Ferrous Metals Research Associa- 
tion, London, N.W.1, England, 1948. Cloth, 
6 X 10 in., 118 pp., illus., diagrams, charts, 
tables, 17s, 6d; $4. This monograph de- 
scribes the work carried out and the results 
obtained in a wartime research on solders of 
varying composition. The section on solder- 
ing power tests includes bit-soldering, area of 
spread, and capillary penetration tests. The 
section on mechanical properties covers bulk 
solders, hot tearing, and creep and fatigue 
tests on soldered joints. 


Rocxet Devetopment, Liquid-Fue! Rocket 
Research, 1929-1941. By R. H. Goddard, 
edited by E. C. Goddard and G. E. Pendray. 








Prentice-Hall, Inc., New York, N. Y., 1948. 
Cloth, 6 X 91/, in., 291 pp., illus., diagrams, 
tables, $6.50; text edition, $4.90. Of interest 
to engineers in rockets and jet propulsion, this 
book presents the Goddard data on experi- 
ments performed from 1929 until 1941. They 
comprise the entire Goddard rocket develop- 
ment from the first liquid-fuel-rocket flight 
until the beginning of World War II. 


Steeve Bearinc Mareriars. By R. W. 
Dayton and others. American Society for 
Metals, Cleveland, Ohio, 1949. Cloth, 6 X 
9'/, in., 256 pp., illus., diagrams, charts, 
tables, $5. This series of papers, presented 
during the 28th National Metal Congress and 
Exposition, is grouped into four parts. These 
are: (a) the nature of bearing materials; (4) 
the types of bearing materials; (c) bearing 
structure and fabrication; and (¢) the applica- 
tions of bearings. Comment is added to state 
the subject and its background, and to give 
information not elsewhere expressed. Some 
eighteen papers, by specialists in the field, 
are included with technical discussion. 

SratisticaL Year-Book or THE Wor.LpD 
Power Conrerence, No. 4. Data on Re- 
sources and Annual Statistics for 1936-1946, 


edited by F. Brown. World Power Confer- 
ence, London, W.C.2, England, 1948. Cloth, 
8'/2 X 11 in., 212 pp., tables, £2, 5s. This 


compilation contains statistics of the re- 
sources, production, stocks, imports, exports, 
and consumption of power and power sources 
in al] the countries of the world for which it 
was possible to obtain information. The 
power sources included are coals, brown coal 
and lignite, peat, coke, manufactured fuel, 
wood, petroleum, benzoles, alcohols, natural 
gas, manufactured gas, water power, and elec- 
tricity. Most of the statistics were supplied 
by government organizations in the countries 
concerned and conform to standard definitions 
which are reproduced in the text. 


TapLes or ScaTTERING FuNCTIONS FOR 
Spuericat Particres. (Applied Mathematics 
Series 4.) U.S. Bureau vara for sale 
by Superintendent of Documents, Govern- 
ment Teissien Office, Washington, D. C. 
Paper, 8 X 10'/, in., 1948, 119 pp., tables, 
45 cents. These tables of intensities, prepared 
by the Computation Laboratory of the Na- 
tional Applied Mathematics Laboratories, are 
based on the theory set forth by Gustav Mie. 
Intensity functions, noted in the introduction, 
give the angular distribution of intensity and 
the total light scattered by a small spherical 
particle as a function of a certain parameter. 
These factors can be used to determine particle 
size and concentration as explained in the 
introduction and by the use of the tables. 
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Library Services 


NGINEERING Societies Library 

books may be borrowed by mail 
| by ASME Members for a small han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., New 
York 18, N.Y 


microfilm 


An extension of the tables (Part 4) provide 
values for a == in the application of 
microwave radar. 


TOLERANZEN UND Lenren. By P. Lein- 
weber. Fifth edition. Springer-Verlag, Ber- 
lin, Géttingen, Heidelberg, Germany, 1948 
Paper, 6'/4 X 91/2 in., 138 pp., illus., diagrams, 
charts, tables, 8.40 DM. Following a brief 
statement of fundamentals, there is a discus- 
sion of the meaning, method of representation, 
and applicability of tolerances in the matter 
of dimensions, shapes, or surfaces. Section 
3 describes a wide variety of gages and gaging 
methods, with notes on likely faults or errors 


There is a bibliography. 


Waste-Heat Recovery From Inousrriat 
Furnaces. Institute of Fuel, London; Chap- 
man & Hall, Lrd., London, England, 1948 
Cloth, 5'/2 & 8°/,in., 384 pp., illus., diagrams, 
charts, tables, 35s. Based on a series of 

apers presented to the Institute of Fuel, this 
Pek is devoted to the results of studies made 
on means whereby the heat leaving industrial 
furnaces in the flue gases may be recovered 
and made to perform useful work. Attention 
is focused on regenerators and recuperators 
and on boilers of the type which use the waste 
heat for raising steam. Much heat-transfer 
data are given. 

Wear as Apptiep ParTICULARLY TO CYLIN- 
DERS AND Piston Rinos. By F. P. Bundy, T.E 
Eagan, and R. L. Boyer. Cooper-Bessemer 
Corporation, Mount Vernon, Ohio, 1948 
Cloth, 6 X 91/, in., 129 pp., illus., diagrams, 
charts, tables, $3.50. Based on research and 
development work, this book presents in the 
first section the basic theory of friction and 
wear and the results of various wear tests 
The second parc covers metallurgical con- 
siderations in wear resistance, and the third 
is devoted to design aspects of cylinder and 
piston-ring wear. There is a bibliography. 





ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee mects 
monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code may com- 
municate with the Committee Secretary, 
ASME, 29 West 39th St., New York 
18, N. Y. 
The procedure of the Committee in 
handling the Cases is as follows: All 


inquiries must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by the 
Committee and is passed upon at a regu 
lar meeting. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquitet 
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and simultaneously published in Me- 
CHANICAL ENGINEERING. 

Following is a record of the interpreta- 
tion of this Committee formulated at the 
meeting of April 8, 1949, and approved 
by the Council on February 25, 1949 


Case No. 994 (Reopened 

Inquiry: Will unfired pressure vessels 
fabricated by fusion welding under the 
requirements of Pars. U-69 and U-70 
meet the intent of the Code if the base 
material is aluminum-manganese alloy 
conforming to Specification SB-178, Alloy 
M1? 

Reply: 
mittee that aluminum-manganese alloy 
plate and sheets conforming to Specifica- 
tion SB-178, Alloy Ml may be used 
for the construction of unfired pressure 
vessels under the general requirements of 
Pars. U-69 and U-70. For vessels con- 
structed under either of these paragraphs, 
the welding requirements of Par. U-69 
and Section IX shall apply except that: 


It is the opinion of the Com 


1) The elongation as determined by 
the free-bend test shall be not less than 
25 per cent, 

2) The rules of Par. U-20 shall be 
applied using the values in Table U-3 for 
annealed material for the allowable 
working stress multiplied by 

4) For Par. U-69 construction, 80 
per cent jeint efficiency; 

(6) For Par. U-70 construction, the 
ratio of SE values given in Par. U-70(a) 
divided by 11,000. 

3) Stress relieving is not required 
and is considered undesirable. 

4) The tensile strength of a reduced- 
section tension specimen shall be not 
less than 85 per cent of the minimum 
specified tensile strength of quarter-hard 
or as-rolled plate and not less than 95 
per cent of the minimum specified tensile 
strength of annealed plate. 

Case No. 1082 (Reopened) 
Interpretation of Par. P-115(a)| 
May inwardly flanged tube 
sheets be attached to shells in fire-tube 
boilers by fillet welding? 

Reply: It is the opinion of the Com- 
mittee that fire-tube boilers may be con- 
structed by inserting the inwardly flanged 
tube sheet in the shell, attaching it there- 
to by fillet welding, provided that: 


Inquiry: 


(1) The tube sheet is supported by 
tubes or braces, or both. 
_(Q) The tube sheet is full fillet welded 
inside and outside. 

(3) The shell at the welds is not in 
Contact with primary furnace gases. 

(4) The throats of the full fillet 
welds are equal,to 0.7 of the thickness of 
the head. 


(5) The constructions conforms in all 
other respects to Code requirements in- 
cluding welding, stress-relieving, etc., 
except that radiographing is not required. 

(6) This construction shall not be 
used on rear head of a horizontal return- 
tubular boiler nor on a boiler with an 
extended shell. 

(7) The length of flange shall con- 
form to the requirements of Par. P-106 
and the distance from the outside toe of 
of the outside fillet weld to the point of 
tangency of the knuckle radius shall be 
not less than !/, in. 


Errata 
Case No. 1078 


On page 136 of the Interpretations, 
Case number at the end of the inquiry 
should be 896. 

On page 140, revise the second, third, 
fourth, and fifth lines to read as follows: 
‘form they shall be further machined by 
removing the lining material except 
1/1,in. to 1/g in. thickness and to a total 
thickness of */gin...... ‘i 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code 
committee to receive and consider as 
promptly as possible any desired revisions 
of the rules and its Codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the Code, 
to be included later in the proper place. 
The following proposed revisions have 
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been approved for publication as pro- 


posed addenda to the Code. They are 
published herewith with corresponding 
paragraph numbers to identify their loca- 
tion in the various sections of the Code 
and are submitted for criticism and ap- 
proval from anyone interested therein. 

It is to be noted that a proposed revi- 
sion of the Code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as ,pink- 
colored addenda sheets. Added words 
are printed in SMALL CAPITALS; words to 
be deleted are enclosed in brackets [ ]. 
Communications should be addressed to 
the Secretary of the Boiler Code Com- 
mittee, 29 West 39th St., New York 18, 
N. Y., in order that they may be pre- 
sented to the Committee for considera- 
tion. 


Par. P-106. Revise to read as follows: 


Dished heads concave to pressure to be 
attached by butt welding, and [backed-in] 
FLANGED heads or flanged furnace connections 
to be fillet welded, shall have a length of 
flange not less than 1 in. for heads not over 24 
in. in external diameter and not less than 1!/, 
in. for heads over 24 in. in diameter. 

Revise to read as follows: 


Par. P-186(h). 


Where the entire area OF A CIRCUMFERENTIAL 
jornt is welded simultaneously [electric- 
resistance butt welding, or butt welding where 
thermit is employed as the heating element] 
UNDER PRESSURE without the introduction of 
extraneous metal [may be used and], the 
ultimate strength of the joint sHaLL BE taken 
as 35,000 psi as in the case of forge welding. 
TYPICAL JOINTS IN THIS CLASSIFICATION ARE 
ELECTRIC-RESISTANCE BUTT WELDS, FLASH WELDS, 
AND JOINTS BROUGHT TO WELDING TEMPERATURE 
BY INDUCTION HEATING, CONTROLLED GAS 
FLAMES OR THERMIT. 


Revise Table P-15 to read as follows: 


TABLE P-15 MAXIMUM BOILER PRESSURES FOR USE OF AMERICAN STANDARD 
STEEL PIPE FLANGES, FITTINGS, AND VALVES 


Adjusted Pressure Ratings for Carbon Steel Flanges and Flanged Fittings 


TYPO CE INE, ci aside csi ss 150 


300 


400 600 goo 1500 2500 


Maximum allowable saturated-steam pressure at 
corresponding saturated-steam temperature 


180 
Igo 


Standard facing, 800 F.... 
Ring joint, 850 F 


510 
630 


2100 
2500 


665 
810 


960 
1160 


1360 
1640 


3100 


3900 


Maximum allowable boiler pressure for feed line and 
blowoff line under this paragraph and Par. P-310 


150 
160 


Standard facing, 800 F.... 
Ring potas, SiO Fs... 5650563 


416 
515 


2625 
3120 


1120 
1350 


785 
950 


1745 
2080 


54° 
665 


Adjusted Pressure Ratings for Carbon Molybdenum and Low-Alloy Steel 
Flanges, Flanged Fittings, and Valves 


vanes Oke gia 150 


Type of joint 


300 


400 600 goo 2500 


1500 


Maximum allowable saturated steam pressure at 
corresponding saturated-steam temperature 


Standard facing, g00 F........ 
Ring joint, 950 F 


510 
630 


665 
810 


960 
1160 


2100 
2500 


1360 
1640 


3100 


3900 


Maximum allowable boiler pressure for feed line and 
blowoff line under this paragraph and Par. P-310 


Standard facing, 900 F........ 
Ring joint, 950 F............. 


416 
51S 


2625 
3120 


1120 
1350 


785 
950 


1745 
2080 


54° 
665 
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Labor-Management Co-Operation 


N SPITE of considerable doubt, the possi- 
bility exists that the trend to labor-man- 
agement co-operation by American industry 
will grow sufficiently to exert a major in- 
fluence on industrial relations, according to in- 
formation brought to light by a recent survey 


conducted by the American Management 
Association, New York, N. Y. 
The purpose of the two-year survey, 


“Greater Productivity Through Labor-Man- 
agement Co-Operation,’’ was to determine 
whether certain types of labor-management 
programs currently in use actually do arouse 
greater interest in output on the part of the in- 
dividual employee and reduce friction in the 
day-to-day dealings with unions. To obtain 
information AMA used questionnaires and 
conducted 40 plant surveys in the field during 
which hundreds of production and personnel 
men, union officials, and individual employees 
were interviewed. 

The type of co-operation studied was that 
engendered by the idea that it was to the com- 
mon advantage of management and labor to 
raise productivity, and that only by increasing 
output could both wages and profits be in- 
creased without resorting to price increases. 
In practice the co-operation took the form of 
discussion groups composed of company and 
employee members, who met regularly to take 
up common problems. These meetings fell 
into three classifications according to their 
functions. Some groups limited their activi- 
ties to gathering facts and exchanging infor- 
mation. Others met for the purpose of pro- 
viding an opportunity to ask each other for 
advice on company or departmental problems. 
In some cases the groups proposed and dis- 
cussed constructive actions. In few instances, 
however, did the co-operation programs pro- 
vide for joint determinations except in minor 
matters. Generally the groups gathered facts, 
offered advice, and made suggestions to aid 
management in its function of management. 

The principal findings of the AMA report 


follow: 


1 Labor-management co-operation seems to 
be much more prevalent than it was a decade 
ago. 

2 Co-operation’s capacity to survive is 
considerable. 

3 Where co-operation has been successful 
in unionized companies, it appears to have 
narrowed the field of disagreement between 
management and union. 

4 Many companies, both unionized and 
nonunionized, claim that co-operation has re- 
sulted in improved employee attitude. 


5 Co-operation is most heavily concen- 
trated in medium-sized firms with from 500 
to 5000 employees. 

6 Co-operation appears to have a greater 
chance of success when started during periods 


of prosperity. 
Beneficial Results 


While the extent of co-operation was not 
wide, the report continues, the evidence of 
benetits achieved was impressive. ‘‘For ex- 
ample, the U. S. Steel Corporation and the 
United Steelworkers have engaged in what is 
probably the largest joint venture in job 
evaluation ever undertaken; 25,000 jobs were 
reduced to 30 classifications, and consistent 
rates es:ablished. Thousands of grievances 
and many work stoppages were eliminated in 
consequence. 

“On the Illinois Central Railroad, the 
number of suggestions submitted by employees 
doubled, the number adopted trebled, after 
labor participation in promoting the sugges- 
tion system began. The Workmen's Safety 
Committee of the Colonial Beacon Oil Re- 
finery helped reduce the number of injuries by 
more than 90 per cent over 18 years. The 
company had no disabling accidents in four of 
the last seven years. Some of the joint waste- 
reduction campaigns at the Westinghouse 
Electric Corporation led to a halving of defec- 
tive work losses within a year or two.” 


Areas of Joint Effort 


In some instances co-operation was on a de- 
partmental basis with emphasis on the indi- 
vidual, even though most of the companies 
were unionized and union stewards often 
served on the committees. Where group meet- 
ings were on a plant-wide basis, labor was 
generally represented by the union, if there 
was one, but the meetings were entirely sepa- 
rated from those devoted to collective bargain- 
ing. The report lists 22 areas of joint effort, 
among these being safety, waste, understand- 
ing company policzes, quality control, methods 
improvement, labor turnover, utilization of 
machinery, promotional programs, and others. 


Management’s View 


The managements of two thirds of the com- 
panies studied in the survey expressed them- 
selves as ‘‘pleased’’ with the results of the co- 
operation. This was interpreted by the survey 
to mean that the co-operation had at least con- 
tributed to reduction of labor strife and the 
threat of strike when disagreement occurred, 
and created a more pleasant atmosphere even 
though this was no more than a ‘‘state of 
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peaceful disagreement."’ Union officials also 
thought that co-operation helped to shift re- 
lationships with management from open war- 
fare to peaceful disagreement 

On the other hand, the study revealed a good 
deal of opposition to formal co-operation on 
the part of both management and the unions 
Some managements felt that since they were 
accountable for the success of their businesses, 
they could not afford to delegate any of their 
responsibility. In many cases union officials 
feared co-operation because it could undermine 
the major function of the union—the protec- 
tion of the members 

Those favorably disposed to co-operation 
were of the opinion that most companies 
would be brought to consider co-operation 
only when it had been demonstrated that the 
practice could actually achieve competitive 
advantage. The possibility remains, the re- 
port concluded, that the trend to co-operation 


will continue. 


Starting-Salary Trends 


ir SPITE of the apparent general business 
lag and the upward trend of unemploy- 
ment, January, 1949, graduates in science and 
engineering at [Illinois Institute of Technology, 
Chicago, Ill., are drawing average monthly 
salaries of $15 more than the beginning pay of 
either the February, 1948, or June, 1948, 
classes. 

The present figure of $280 for a basic 40- 
hour week is a new all-time high for a group of 
Illinois Tech graduates, John J. Schommer, 
director of placement, reports. 

The February, 1948, class commanded start- 
ing wages of $265.25. The June, 1948, class 
averaged $264.72. 

January, 1949, figures are based on reports 
from approximately 90 per cent of the graduat- 
ing class. Illinois Tech awarded 306 bachelor's 
degrees in science and engineering at its winter 
commencement. 

Civil engineers iead all other graduates with 
an average of $302, $22 per month more than 
in June, 1948, when they held second place. 
Chemical engineers fell from first to second 
place, although they increased their average 
from $283 to $285 per month. 

Mechanical engineers are earning $283 4 
month which is also a jump of nearly $22 over 
the June, 1948, figure. 

Starting salaries of other groups include 

Electrical engineers, $275; biology gradu- 
ates, $275; business and economics graduates, 
$272; industrial engineers, $265; chemistry 
graduates, $255. 

The entire class average*of $280 is almost 
three times greater than the normal scarting 
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pay of engineering and science graduates 11 
yearsago. In 1938 the average beginning wage 
was $100 a month. 


Scientific Reconstruction 


URING 1948 UNESCO (United Nations 

Educational, Scientific, and Cultural 
Organization) purchased about a quarter of a 
million dollars’ worth of scientific equipment 
for the war-devastated countries of Europe and 
Asia. In addition to this UNESCO has been 
asked to spend a quarter of a million dollars 
for Educational Reconstruction on behalf of 
the London Lord Mayor's Fund 

In 1949 a sum of $175,000 has been set aside 
by UNESCO for reconstruction of war-dev- 
astated countries. Of this sum, it is esti- 
mated that approximately 50 per cent will be 
spent on scientific equipment. 

Credits will be allocated to various institu- 
tions in these countries fer the purchase of 
scientific equipment, of their own choice, 
through UNESCO. 


Engineers Honored at 
EJC Luncheon 


NDER the auspices of the Engineers Joint 

Council, representatives of the Council, 
the Founder Societies, the American Institute 
of Physics, the American Institute of Chemical 
Engineers, the National Management Council, 
and The Engineering Foundation attended a 
luncheon at the Engineers’ Club, New York, 
N. Y., on April 21, 1949, in honor of His 
Excellency, Gustavo Colonnetti, president,the 
Italian National Research Council, Rome, 
Italy; Dr. Giuseppe Gabrielli, chief engineer, 
FIAT, Turin, Italy; and Harold V. Coes, 
past-president ASME. 

C. E. Davies, secretary ASME, presided 
Dr. Colonnetti and Dr. Gabrielli brought 
greetings from their fellow engineers in Italy 
and expressed their appreciation of the oppor- 
tunity afforded them of meeting engineers of 
this country. Both spoke in Italian, and their 
comments were ably translated into English by 
Prof. M. G. Salvadori, of Columbia University. 
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Dr. P. Luigi Romita, of Milan, Italy, who was 
one of the guests and is in the United States to 
carry on research studies in hydraulics at the 
National Bureau of Standards, spoke briefly. 
Mr. Davies then introduced Mr. Coes, who 
was leaving on May 4 to take a post as an ECA 
administrator in the Industry Division with 
headquarters at Paris. Mr. and Mrs. Coes will 
reside in Paris during the next 12 months. 


Engineers’ Week in 
New Jersey 


PRIL 24-30, 1949, was observed as Engi- 
neers’ Week in New Jersey. The observ- 
ance was part of the 25th anniversary of the 
New Jersey Society of Professional Engineers 
In a message to residents, Gov. Alfred E 
Driscoll called attention to ‘‘the vita] part 
engineering plays in their everyday lives."’ 
The high light of the week was the silver anni- 
versary convention of the New Jersey Society 
of Professional Engineers in Newark, N. J. 
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ENGINELRING EXHIBITS AT THE SECOND NATIONAL CONFERENCE OF THE UNITED STATES NATIONAL COMMISSION FOR UNESCO HELD 
IN CLEVELAND, OHIO, MARCH 31]—apriL 2, 1949 


aap: Exhibits sponsored by the Engineers Joint Council. On the extreme left is a map of South America showing the points visited by Dean S. S. 
aces on behalf of the EJC. On the right are displays describing the unification of ecrew-thread scandards and international standardization of 
th 5 rolcum industry. Bottom: Bureau of Standards exhibits, showing typical research projects which are benefiting international science. During 
¢ Conference, R. M. Gates, EJC representative on the National Commission, told how American engineers are fostering UNESCO objectives. - 
For an account of the conference and a summary of Mr. Gates's remarks, see pages 379-380 of the May issue. ) 
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First Pan-American Engineering Congress 
to Open in Rio de Janeiro 


July 15-24, 1949 


NGINEERING societies and technical 

associations throughout the hemisphere 
will meet this summer in Rio de Janeiro, Bra- 
zil. The principal meeting will be in Rio de 
Janeiro and at the world-famous hotel of 
Quitandinha, about seventy miles outside of 
thecity. Preceding this meeting, the Union of 
South American Engineers will have a week's 
meeting in Sao Paulo. Although it is prin- 
cipaliy intended as a preliminary meeting for 
the Congress itself, North American engineers 
and visitors are invited to attend and to par- 
ticipate in it. 

Representative groups of leading engineers 
in each country are co-operating on a hemis- 
pheric scale to make this meeting the largest 
and most successful of its kind. Although 
engineers from all the Latin American coun- 
tries have met before, this is the first Congress 
to which engineers from the United States and 
Canada have been invited as active partici- 
pants. The ultimate intention of this Congress 
is to create a pattern for succeeding meetings 
of a truly Pan-American character. 

The organization of the First Pan-American 
Engineering Congress is being directed by 
F. Saturnino de Brito, Jr. Under his presi- 
dency a large number of papers and technical 
studies will be presented covering all branches 
of engineering and technology. Over 100 
papers from the United States have been sub- 
mitted to the Congress and range from all 
aspects of civil engineering, through mechani- 
cal, electrical, mining, metallurgical, manage- 
ment, and chemical] engineering. Also being 
included for showing at the Congress are 
approximately 18 industrial films. 

The First Pan-American Engineering Con- 
gress is planned as a prototype of meeting 
which will bring together the leaders and best 
expressions of thinking in all phases of engi- 
neering from each of the Americas. The inspi- 
ration for the Congress stems directly trom the 
engineering societies themselves and not from 
any government or extranecus stimulation. In 
the words of the President of the Congress: 

“Engineers in the Americas today need a 
‘town meeting’ for the expression of common 
points of view, for the unification of plants, 
for the joint study of the great problems which 
confront it—problems which relate vo the 
general welfare and to peace among nations— 
and for the achievement of personal contact and 
direct links among the engineers of the Ameri- 
can community, for which nothing can sub- 
stitute.” 

United States participation in the Congress 
was organized by the Committee for Participa- 
tion in the Pan-American Engineering Con- 
gress of the Engineers Joint Council composed 
of the following: S. S. Steinberg, chairman, 
ASCE; E. A. Pratt, ASCE; Lloyd J. Hughletr, 
ASME; S. E. Reimel, ASME; Malcolm 
Pirnie, ASCE; R. M. Gates, ASME; and 
R. E. Dougherty, ASCE. 

A considerable number of United States 
engineers and industrial leaders are planning 


Janeiro meetings. 


on attending the Congress. Early estimates 
would seem to indicate that at least 40 of the 
authors of papers or their representatives will 
participate in the Sao Paulo and Rio de 
A cordial invitation is ex- 
tended to all engineers to attend the meeting 
whether it be a part of their vacation trip to 
Brazil or in association with their business 
activities there. 





Education 


NEW terminal degree for practicing engi- 

neers, to be called the ‘‘engineer’’ de- 

gree, has been approved at the Massachusetts 

Institute of Technology and is expected to be 

awarded for the first time at the Institute's 

commencement this month, it was announced 
recently. 

The new degree will be recommended for 
students who complete an_ individually 
planned two-year program of study and re- 
search at the Institute beyond their under- 
graduate degrees. Emphasis will be placed 
on engineering practice rather than on the 
research which is characteristic of a program 
of study leading to a PhD degree. 

The degree wil] be referred to as civil, 
mechanical, chemical engineer, according to 
the field of specialization. 


WOMEN engineering students from 19 
eastern colleges met at Drexel Institute of 
Technology, Philadelphia, Pa., April 2-3, 
1949, and organized the first Society of Women 
Engineers to encompass more than a local 
group. 

‘““We are a comparatively new group, we 
women engineers,’’ Lillian M. Gilbreth, 
Fellow ASME, told the women engineering 
students, ‘‘and have a definite responsibility 
to see that there is for business or any job no 
disappointments because of us."" 

The new society has three types of member- 
ship, full memberships for women engineering 
students, associate memberships for women 
studying in related fields, and graduate 
memberships for women in industry. 





Engineering Literature 





ECPD 16th Annual Report 


HE SIXTEENTH Annual Report of the 

Engineers Council for Professional De- 
velopment covering activities during the 
year ending Sept. 30, 1948, is now available 
for distribution. The 40-page booklet con- 
tains the ECPD Charter and Rules of Proce- 
dure, reports of various ECPD committees and 
representatives of constituent societies in 


MECHANICAL ENGINEERING 


ECPD, Canons of Ethics for Engineers, 
financial statements, lists of accredited cur- 
riculums of engineering schools and technical 
institutions, and ECPD officers and committee 
personnel. 

A feature of the annual report is a review 
of ECPD activities by J. W. Parker, chairman 
ECPD. According to Mr. Parker, the prime 
need of the ECPD is the participation of more 


engineers working on the community level 


TAK on « 


who are better informed on ECPD objectives FF 


and progress. Mr. Parker's complete report 
appears on pages 23-25 of the January, 1949, 
issue of MecHANICAL ENGINEERING. 

Copies of the report may be obtained fron 
the ECPD, 29 West 39th Street, New York 
18, N. Y., at 50 cents per copy. 


Gas Turbines 
SIX LECTURES on gas turbines presented 


before The Institution of Mechanical Engineers J 


of Great Britain on Nov. 3-4, 1948, and pub- 
lished by IME as War Emergency Issue No. 4] 
*‘Internal-Combustion Turbines,"’ has _ been 
reprinted by The American Society of Me- 
chanical Engineers for distribution in the 
United States. 

The six lectures with photographs, dia- 
grams, charts, titles, and bibliography make 
up a booklet of 78 pages. The lectures are 
(1) The Prospects of Land and Marine Gas 
Turbines, by Hayne Constant; (2) The Part. 
Load Performance of Various Gas-Turbine- 
Engine Schemes, by D. H. Mallinson and W 


G. E. Lewis; (3) The Fuel Problem in Ga B 


Turbines, by Peter Lloyd; (4) The Performance 
of Axial-Flow Turbines, by D. G. Ainley 
(5) Heat Flow in the Gas Turbine, by A. G 
Smith; and (6) Three-dimensional-Flow 
Theories for Axial Compressors and Turbines 
by A. D. S. Carter. 

The booklet sells for $2.25 and may be ob- 
tained from the ASME Publication-Sales Dept 
29 West 39th Street, New York 18, N. Y. 


Gear Engineering 


ANOTHER standard recently published by 
the ASME is a revision to the Americas 
Standard, “‘Letter Symbols for Gear Engr 
neering ASA B6.5~1949"" which supersedes the 
original standard issued in 1945. The revision 
corrects a few errors in symbols called to notict 
in the 1943 issue, and has several addition 
which clarify typography. 

The purpose of the standard is to establish: 
uniform practice in mathematical] notatio® 
for equations and formulas dealing with ge# 
engineering. The symbols are not intendet 
for use in drawings, research, or correspon 
ence. Their proper use is in the mathematic 
work in published articles, papers, and books* 
make understanding easier and confusion les 
likely. 

Four lists of symbols are given. ; 
composed of English alphabet letters, List- 
shows Greek letters which are used; List’ 
recommends a plan for subscripts; and Ls 
4 gives general and special symbols for ge 
engineering. 

The standard was revised by the Section 
Committee on Standardization of Ged 
sponsored by the American Gear Manufie 
turers Association and The American Soci? 


ASME New 


List 15 


wo 


ep 
ag 
and 


«At ite eo esenabee 
i?) 
iS 


We: 
toA 


A 
held 
York 
Mem 
Nicas 
Neerir 
as sal 
He. 
Profes 
Past-p 
asa 
Activ; 
Mr. 
Polita: 
Mech; 
1942 } 
well k 
12 year 
Comm 


ASN 


jeers, 

cur- 
nical 
littee 


vicw 
rman 
rime 
more 

level 

tives 
eport 
1949, 


fron 


York 


ented 
ineers 
| pub- 
Jo. 4] 
been 
f Me- 
n the 


. dia- 

make 
Safe 
e Gas 














Part 
irbine- 
nd W 
n Gas 
mance 
Linley 
A.G 
|-Flow 


rbines 


be ob- 
Dept 


hed by 
nerical 

Engr 
des the 
evisior 
» NotI 
ditions 


blish 3 
cations 
ch geat 
irended 
espone: 
matics 
ookst 


10n less 


st 13 
List ° 
List } 

nd Lis 

for ge# 


ection 
Geats 
{anufa 
Societ! 


News 


Sd Fah cicenk, 


Jung, 1949 


of Mechanical Engineers. Copies of the 9- 
page standard may be obtained from the 
ASME Publication-Sales Dept., 29 West 39th 
Street, New York 18, N. Y. Price per copy ts 
40 cents. 





Notes on Coming Meetings 


Heat Transfer and Fluid Mechanics 
ee 1949 Heat Transfer and Fluid Me- 


chanics Institute will be held on the cam- 
pus of the University of California, Berkeley, 
Calif., June 22-24. The Institute will consist 
of six sessions at which 23 papers will be pre- 
sented on such subjects as interferometric 
studies of beginning turbulence in free and 
forced-convection boundary layers on a heated 
plate; heat-transfer coefficients and friction 
factors for air flowing in a tube at high surface 
temperatures; cooling by forcing a fluid 
through a porous plate in contact with a hort 
gas stream; cocurrent gas-liquid flow; bound- 
ary-layer effects on spinning spheres; method 
for measuring surface heat transfer using cyclic 
temperature variations, and others. 

R. G. Folsom, Mem. ASME, division of 
mechanical engineering of the University of 
California, will make the opening address. 

Arrangements have been made for housing 
accommodations in the University dormitories 
and are available on a fixed fee basis for the 
duration of the Institute. Advance registra- 
tion is requested. 

Al) papers presented at the Institute will be 
available in a Proceedings which will be pub- 
lished by The American Society of Mechanical 
Engineers. Copies may be ordered from the 
ASME Publication-Sales Department, 29 
West 39th Street, New York, 18, N. Y., for $4 
to ASME inembers and $5 ro nonmembers. 





People 


G. J. Nicastro Elected 
President NYSSPE 


T THE annual meeting of the New York 
State Society of Professional Engineers, 
held on April 23, 1949, at the Hotel New 
Yorker, New York, N. Y., George J. Nicastro, 
Mem. ASME, was elected president. Mr. 
Nicastro is associated with Combustion Engi- 
neering-Superheater, Inc., New York, N. Y., 
as sales engineer. 

He has been active in the National S ciety of 
Professional Engineers as vice-president, a 
Past-president of its New York Chapter, and 
asa director and chairman of the Chapter 
Activities Committee of the National Society. 

Mr. Nicastro has been active in the Metro- 
Politan Section of The American Society of 
Mechanical Engineers for many years. In 
1942 he was chairman of the Section. He is 
well known to many members as chairman for 
12 years of the Metropolitan Section Education 

Mmittee, and is currently chairman of the 
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GEORGE J. MEM. WHO 


NICASTRO, 
WAS RECENTLY ELECTED PRESIDENT OF THE 
NEW YORK STATE SOCIETY OF PROFESSIONAL 
ENGINEERS 


ASME, 


Management Division. Mr. Nicastro is a 
graduate of Stevens Institute of Technology. 


ALBERT L. RUIZ, Mem. ASME, was the 
recipient of the Yale Engineering Association 
Award for Advancement of Basic and Applied 
Science for work done during World War II on 
bombsight, torpedo-director, and automatic- 
gunfire-control projects. He is currently 
engaged as engineer, Ordnance Applications, 
General Electric Company, Schenectady, N. Y. 


LOUIS J. POWERS, Jun. ASME, was one of 
the six engineers selected by Tau Beta Pi for a 
graduate-fellowship award in 1949-1950. He 
is a mechanical-engineering graduate of Texas 
Technological College, 1939, where he is now a 
professor of mechanical engineering. He will 
take advanced work at the University of 
Texas for a master’s degree. 


JOHN L. FERTIG was named representa- 
tive of The American Society of Mechanical 
Engineers to the inauguration of Dossie Marion 
Wiggins as the fifth president of the Texas 
Technological College which was held on 
Tuesday, May 2, 1949, in Lubbock, Texas. 


HUGO DE HAAN, secretary general of the 
International Committee of Scientific Manage- 
ment, Geneva, Switzerland, was presented the 
Wallace Clark International Award by the 
National Management Council of the U. S. A. 
at an informal dinner meeting on May 17, 
1949, held at the Hotel Statler, New York, 
N. ¥. 

CHARLES L. POPE, Mem. ASME, a lubri- 
cation engineer employed by Eastman Kodak 
Company, Rochester, N. Y., received two 
honors recently. He was elected president 
of the American Society of Lubrication Engi- 
neers at a meeting in the Hotel Statler, New 
York, N. Y. At the same time he was named 
the first recipient of the ASLE Alfred E. Hunt 
Memorial Medal. 

The medal is awarded annually to the author 
of the ‘‘outstanding technical paper’’ published 
each year in Lubrication Engineering. Mt. 
Pope won the award for his 1948 paper on 
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management's appraisal of lubrication engi- 
neering in which he outlined what is expected 
of engineers working in this special field. 


CLARENCE E. KINNE, Mem. ASME, 
former president of Bagley and Sewell Com- 
pany, with which firm he had been associated 
for forty-seven years until his retirement in 
1940, was awarded a Fifty-Year Pin by ASME. 
He is recognized as one of the ranking paper- 
machine engineers. Presentation of the pin 
was made by Dr. L. K. Sillcox, executive vice- 
president, New York Air Brake Company, at 
the Kinne residence, on behalf of the Society. 
Dr. Sillcox is a Fellow ASME and ASME 
Medalist, 1943. 


S.C. MASSARI, Mem. ASME, was awarded 
The John H. Whiting Gold Medal by the 
American Foundrymen’s Society. Among the 
others to win awards were: Russell J. Ander- 
son, The Peter L. Simpson Gold Medal; and 
G. Vennerholm, The William H. McFadden 
Gold Medal. In addition to the gold medals, 
honorary life membership in the society was 
awarded to Clement J. Freund, dean, School of 
Engineering, University of Detroit, Mem. 
ASME, Anthony Haswell, Ralph L. Lee, and 
W. B. Wallis. 


H. J. GOUGH was recently elected president 
of The Institution of Mechanical Engineers 
of Great Britain. He was educated at the 
University College School and London Uni- 


versity where he obtained an Honors Degree 


Meetings of Other 
Societies 


June 20-24 
The American Society for Engi- 
neering Education, annual meet- 
ing, Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. 


June 20-24 
American Institute of Electrical 
Engineers, summer general meet- 
ing, New Ocean House, Swamp- 
scott, Mass. 
July 13-15 
American Society of Civil Engi- 
neers, summer convention, Hotel 
Del Prado, Mexico City, Mexico 
Aug. 17-19 
Society of Automotive Engineers, 


Inc., West Coast meeting, Hotel | 
Multnomah, Portland, Ore. 


Aug. 22-26 | 
National Association of Power 
Engineers, Inc., national conven- 
tion, Hotel Sherman, Chicago | 
Ill. 

Aug. 23-26 


American Institute of Electrical | 

Engineers, Pacific general meet- | 

ing, Fairmont Hotel, San Fran- 

cisco, Calif. 

(For ASME Calendar of Coming 
Events see page 537) 
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in the Faculty of Engineering and, later, re- 
ceived the degree of doctor of science. 

Dr. Gough has lectured before the leading 
technical societies and colleges in England and 
the United States, and has contributed greatly 
to the field of scientific literature. 

In 1942 he was appointed director general of 
Scientific Research and Development of the 
Ministry of Supply. Since September, 1945, 
he has been the engineer in chief of Messrs. 
Lever Brothers and Unilever, Ltd. Among 
his wartime duties was that of chief liaison 
officer on Scientific Research and Development 
with the Allies; on Aug. 21, 1947, the United 
States Government decorated Dr. Gough with 
the Medal of Freedom, with Silver Palm. 


WILLIS HAVILAND CARRIER, Hon. 
Mem. ASME; ASME Medalist, 1934, chair- 
man emeritus of Carrier Corporation, was 
honored at a testimonial dinner in Syracuse, 
N. Y., April 13, 1949, by the North American 
Branch of the Newcomen Society of England as 
‘the father of air conditioning.’" Leaders of 
industry, finance, commerce, and science from 
various parts of the United States and Canada 
were present. Cloud Wampler, president of 
Carrier Corporation, was the principal speaker. 

The Newcomen Society is an organiza- 
tion which honors persons who have con- 
tributed or are contributing to the material 
progress of mankind. 









R. B. MEARS, Carnegie-Illinois Steel Cor- 
poration, Pittsburgh, Pa., received the 1949 
Willis Rodney Whitney Award of the Na- 
tional Association of Corrosion Engineers, 
and F. L. LaQue, International Nickel Com- 
pany, Inc., New York, N. Y., received the 























D. 8. JACOBUS AND C. A. ADAMS SHARE HONORS WITH THEIR WIVES AT THE BOILER CODE 


MECHANICAL ENGINEERING 


COMMITTEE MEETING DINNER ON APRIL 7 


(Left to right: Dr. Jacobus, E. G. Bailey, J. H. Deppeler, and C. A. Adams applaud Mrs. Jacobus 


and Mrs. Adams who rose to acknowledge the tribute.) 


1949 Frank Newman Speller Award at the 
NACE annual banquet held at the Netherland 
Plaza Hotel, Cincinnati, Ohio, on April 13, 
1949. 

The awards, named after Willis Rodney 
Whitney, who was the first to receive the 
award in recognition of achievement in the 
field of corrosion science, and after Frank 
Newman Speller, the first to receive the award 
in recognition of achievement in the field of 
engineering, are made annually to the person 
voted best qualified in the two fields defined. 


ASME Honors D. S. Jacobus and 
C. A. Adams 


HE Boiler Code Committee of The Ameri- 

can Society of Mechanical Engineers 
honored two of its distinguished members, 
D. S. Jacobus and C. A. Adams, at a testi- 
monial dinner on April 7, 1949, at the Astor 
Hotel, New York, N. Y. More than 8§ 
members of the main committee and its sub- 
committee, with their wives, were present. 

E. G. Bailey, Fellow and past-president 
ASME, presented to Dr. Jacobus and Dr. 
Adams a special scroll signed by their as- 
sociates in recognition of their contributions 
to the committee and The American Society 
of Mechanical Engineers. 

Speaking for the ASME, C. E. Davies, 
secretary ASME, called the occasion epoch- 
making in the history of the Society. ‘‘To- 
night,”’ he said, “‘the Boiler Code Committee 
and the Society are paying tribute to two men 
who have made one of the most important 
contributions to our work that I think has 
ever been made. I think of the ASME stamp 
on a boiler as a mark of integrity, of honesty 
of mind, of objectivity of viewpoint, and to me 
the gentlemen we are here to honor tonight 
typify those three qualities, without which 
the Boiler Code cannot continue.”’ 

Among the associates who paid tribute to 
the two men were E. G. Bailey, J. H. Dep- 


peler, C. O. Myers, C. W. Obert, H. LeRoy 
Whitney, W. H. Bochm, and A. G. Pratt. 

Dr. Adams joined the ASME in 1917 and 
became a member of the Boiler Code Committee 
in 1934. In addition to serving on the Main 
Committee, he has been a member of the 
Subcommittee on Unfired Pressure Vessels, and 
Committee on Welding. He has been chair- 
man of special committees on radiographic 
examinations of welded joints, alloyed and 
high-tensile steels for welded pressure vessels, 
and approval of new materials. 

For nearly 50 years Dr. Adams taught at 
Harvard University and was a consultant on 


high-frequency induction heating, welding, 
and gas explosions. After serving on the 


National Research Council in various ca 
pacities during World War I, he organized the 
American Welding Society and became its 
first president. Dr. Adams was also one of 
the founders and the first chairman of the 
American Engineering Societies Standards 
Committee, which is now the American Stand- 
ards Association. 

Dr. Jacobus is perhaps the only living mem- 
ber of the ASME who was present at the 
organization meeting of the ASME held « 
Stevens Institute of Technology in 1880. He 
became a member in 1889 and served as presi- 
dent in 1916. He began his boiler-code work 
in 1914 as member of an advisory committee 
and later became a member of the main com: 
mittee. From 1917 to 1947 he was chairmar 
of the Executive Committee, and from 193 
to 1941 chairman of the Main Committee 
Dr. Jacobus helped to draft the Co-Ordinate 
Marine Boiler Rules, which were adopted by 
the Bureau of Navigation and Steamboat lo- 
spection in 1935. He also helped to prepar 
the joint API-ASME Code for Pressure Vessels 

After graduating from Stevens Institute 
Technology in 1884, Dr. Jacobus remained a 
the Institute to teach and to earn for himself4 
international reputation as a test engineer 0! 
power equipment. Before his retirement % 
was a consultant to the Babcock and Wil 
Company, New York, N. Y. 


E. A. Uehling, Oldest Member of ASME, 
Talks of Career 


N June 3, 1949, Edward A. Uchling, Mem. 

ASME, reached his one hundredth birth- 
day and looked back on an engineering career 
which antedates The American Society of Me- 
chanical Engineers by three years. A student 
under Prof. Robert Henry Thurston, first presi- 
dent of the ASME, Dr. Uchling graduated from 
Stevens Institute of Technology in 1877 and 


served for more than a year as Profess 
Thurston's assistant in research on ™ 
properties of cold-rolled steel. 

A resident of West Allis, Wis., since his™ 
tirement 30 years ago, Dr. Uehling delight 
old friends in the ASME by attending a luc 
con at the 1948 Semi-Annual Meeting ia Mi 
waukee. Later that day he was iwarded 4 
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65-year membership certificate in recognition ot 
his contributions to the engineering profession 
which include invention of a recording pyrom- 
eter and a pig-iron casting machine. 

Dr. Uechling wears a thin long white beard 
which rests on his chest, and has twinkling 
eyes and a ready wit. Years ago he explained 
his beard as a flag of identification which per- 
mitted his friends to recognize him in a crowd 
a half a block away. They could act accord- 
ingly—either dash up an alley or advance to 
greet him. Last year he admitted, however, 
that it was dislike for the barber chair that has 
kept the razor away from his chin for 50 or 
60 years. But even the beard does not help to 
make him look his age. He looks more like a 
man of 70 or 75. 

Five years ago he attributed his physical and 
mental vigor to a strong constitution and an 
unexcitable temperament. ‘“‘If you want to 
live long, don’t worry. Don't bid the devil 
good morning before he comes. Do all things 
in moderation But above all, do not 
worry,’ he said. 

Dr. Uchling lives with his son and daughter- 
in-law and devotes much of his time to writing 
essays on current topics which he distributes 
among his grandchildren. Some of his essays 
cover militarism, human nature, and the atom 
bomb 

When asked recently about his experiences 
as a young engineer, he responded with the 
following autobiographical essay 


Engineering Degree a Handicap 

I graduated from the Stevens Institute in 
June, 1877. Assistant to Prof. Robert Henry 
Thurston in an investigation of the properties 
of cold-rolled iron and other tasks until 
October, 1878. In those days the majority of 
the superintendents and foremen of manufac- 
turing plants had worked their way up to their 
positions the practical way. They did not 
favor young men with an ME to their name. 
Finding no position I went home to the farm 
where I could art least earn my board until I 
found professional employment 

In March, 1879, I received a letter from my 
classmate, James Pierce, in Sharpsville, Pa., 
saying, ‘We are starting a rolling mill and I 
am sure there will be a position there for you; 
come right on."’ Alas, when I got there, the 
position Jim had intended for me was given to 
the son-in-law of the superintendent, which 
left me stranded. 


Dollar a Day 

There were eight blast furnaces in Sharps- 
ville, of which the Pierce family owned five 
They also owned coal mines and a railroad con- 
necting the mines with their furnaces. When 
the latter offered me the position of head 
chainman at a dollar a day, I accepted. Al- 
though quite a comedown from twenty-five 
cents an hour that Professor Thurston paid me, 
it was in the engineering line, and since I paid 
only five dollars a week for board and lodging, 
it got me out of the red. Everything was cheap 
in those days. 

My next job was draftsman for the Douglas 
Furnace Company at Sharpsville, remodeling 
one of their furnaces at one dollar and a half a 
day, a fifty per cent increase. Then assistant 
to the superintendent at fifty dollars a month 
which was not only an appreciable boost in 
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pay, but it also gave me an opportunity to learn 
a lot about the construction and operation of a 
blast furnace. 

The furnace companies in Sharpsville were 
badly in need of a chemist. To satisfy that 
need I took a six-weeks’ course in analytical 
chemistry, started a laboratory, and did well 
enough to get married. In the course of time 
I was offered and accepted the position of 
chemist for the Bethlehem Iron Company at a 
salary more than double the profit mv labora- 
tory was yielding. 

I went into chemistry as a steppingstone to- 
ward a higher position in the field of meta!- 
lurgy of iron. I was, therefore, glad to accept 
the offer of superintendent of one of the fur- 
naces of the Sharpsville Furnace Company at a 
salary twenty-five per cent less than I was re- 
ceiving as a chemist. After operating the fur- 
nace one and a half years with probably better 
than average success, the Bethlehem Iron 
Company offered me the superintendency of 
their five furnaces at a salary nearly double that 
I was then receiving. Two years later the Sloss 
Iron and Steel Company in Birmingham, Ala., 
offered me a much higher salary than I was 
receiving, to take charge of their four blast 
furnaces. Thus I had the good fortune to rise 
from the very lowest to the highest remunera- 
tion in those days for the services I rendered. 


Blast-Furnace Developments 


During the 15 years from 1880 to 1895 that 
I was active in the blast-furnace field, the 
height of blast-furnaces was increased from 50 
to 70 ft, the blowing power was increased 
proportionately which increased the average 
output from 50 to 150 tons per day. This 
created a major problem as to how to handle 
these continually increasing outputs. During 
this period regenerative hot-blast stoves also 
displaced the iron-pipe stoves and increased 
the blast temperature from an average of 700 
to 1200 deg. This created a minor, but very 
urgent, problem of producing a pyrometer to 
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indicate and, if possible, also to record these 
higher blast temperatures. It was my good 
fortune to solve both problems and | started a 
shop in Newark, N. J., to supply the demand. 
The pneumatic pyrometer both indicated and 
recorded temperatures up to 2500 deg. 

The practicability of the casting machine 
was in doubt, but the need of it was such that 
the Carnegie Steel Company risked $15,000 to 
build the first machine. Its complete success 
induced other inventors to design and find 
backers to build several casting machines, all 
of which infringed to greater or lesser extent 
on my patent. To avoid lawsuits the Carnegie 
Steel Company formed the American Casting 
Machine Company, and for having taken the 
risk of the possible failure of the machine, Mr. 
Carnegie exacted 51 per cent of the stock and a 
license for al] the blast furnaces of the Carnegie 
Steel Company. 


European Experience 


The casting machine attracted the attention 
of the English and German ironmasters, which 
resulted in forming the Uechling Company in 
England. After the pyrometer shop, which 
later became the Uchling Instrument Com- 
pany, was established, I went to England to 
serve as chief engineer for the Uehling Com- 
pany. During the two and one half years that 
I was active there, we installed casting ma- 
chines at all the chief blast-furnace plants in 
Germany, two in Austria, but only one in 
England. Labor was cheap there and the out- 
put of the furnaces not too large to be handled 
by manual] labor. On the other hand, we 
equipped the majority of the English furnaces 
with the Uchling pyrometer, but only two in 
Germany. They preferred the electric pyrom- 
eter because it was much cheaper, but did not 
record. 

I came back to the United States in 1901 and 
opened a consulting-engineering office in New 
York with a fair degree of success, until it be- 
came necessary to again take charge of the 
Uehling Instrument Company of which I had 
been president from the beginning. After 
fifteen years of ups and downs in the instru- 
ment-manufacturing business, during which 
time my oldest son, Frederick F., was my able 
and efficient assistant, I turned the manage- 
ment over to him and retired, in the 70th year 
of my life. 

Shortly after retiring I moved back to Wis- 
consin where I was born and raised in a pioneer 
family of eleven children, five older and five 
younger than I, which makes it self-evident 
that I have a large number of nephews and 
nieces. I took an interest in their cccupations 
and well-being and made it my hobby to keep 
in touch with them-by correspondence and 
visits, and with cne another by means of a 
picaic of the Uehling family every year. I also 
wrote quite a number of essays, had them multi- 
typed, and mailed to them for their amusement 
and edification. AJ] of this has kept me fully 
and quite pleasantly occupied. 

From a strictly material and technical stand- 
point, it may seem that I wasted a lot of engi- 
neering talent, which may be true. Nonethe- 
less, I feel that I did a job of human engineering 
of which I am even more proud than of what | 
accomplished during my active years in the 
profession of mechanical engineering. 
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Excellent Program Draws Large Attendance 
at ASME 1949 Spring Meeting 
Lyman J. Briggs Honored 


HE 1949 Spring Meeting of The American 

Society of Mechanical Engineers held at 
the Mohican Hotel, New London, Conn., 
May 2-4, was a rewarding experience for more 
than 500 members and guests who participated 
in its program of technical sessions, social 
events, and inspection trips. The program was 
sufficiently broad and the attendance suf- 
ficiently large for everyone present to take 
away from New London some new knowledge, 
some pleasant experience, and a wider circle 
of friends in the ASME. The Society is in- 
debted to the five Connecticut Sections of the 
Society, Fairfield County, Hartford, New 
Haven, New London, and Waterbury, whose 
gracious hospitality and organizational skill 
provided for East Coast members what was 
virtually the counterpart of the Semi-Annual 
Meeting to be held in several weeks in San 
Francisco, Calif. 


Technical Fare 


The well-balanced program provided rich 
fare in such fields as power, management, 
education, aviation, machine design, heat 
transfer, and many others. Under the So- 
ciety’s publications plan practically all of the 
papers presented at the meeting will come to 
the attention of members in one way or an- 
other. Two of the papers have already ap- 
peared in full in the May issue of Mecuanica 
ENGINEERING, and several more are now being 
set in type. Digests of 11 papers received well 
in advance of the meeting appear in the 
“Technical Digest’’ section of this issue. 
Others will appear in forthcoming issues. 
Copies of all digest papers are available at 
headquarters and may be purchased at mem- 
bers’ price of 25 cents each, or nonmembers’ 
price of 50 cents. Papers for which no pre- 
prints were prepared will be abstracted in 
“Briefing the Record’’ section, if authors 
have submitted manuscripts to headquarters. 


Scenic New England 


The ASME instinct far good fellowship was 
very much in evidence as more than 160 mem- 
bers and guests began arriving late Sunday 
afternoon. After registering and picking up 
handfuls of literature about New London and 
the program of the meeting, they gathered in 
the lobby of Hotel Mohican to greet old friends 
as they arrived. Later Sunday evening in the 
Florentine Room 200 superb color photographs 
were shown of the scenic spots of Connecticut 
and other New England states. The photo- 
gtaphs were the work of A. C. Crownfield, Jr., 
Mem. ASME, The Allen Manufacturing Com- 
pany, Hartford, Conn., whose running com- 
mentary carried the audience through historic 


cities and into ancient New England homes. 
Glenn B. Warren, commenting on the artistic 
quality of the shots, said that contrary to the 
popular impression of engineers as devoid of 
the artistic sense, it was his impression that 
when he has enjoyed illustrated travelogues, 
they were usually the work of an engineer 


who has taken up photography as a hobby. 
Overhauling the Price Structure 


New London, officially represented at the 
meeting by Francis F. McGuire, city clerk, 
literally opened its door to members and guests 
of the Society at the welcoming luncheon, by 
offering to forget about any traffic rickets Ind 
other vexing unpleasantnesses that members 
might chance to experience while in the city. 

Samuel S. Dudley, dean emeritus, school of 
engineering of Yale University, was toast- 
master. He introduced members at the speak- 
ers’ table and ended up with a glowing intro- 
duction of the main speaker, Harry R. Westcott, 
Fellow ASME, president of Westcott and 
Mapes, New Haven, Conn., which left Mr. 
Westcott quite breathless. But facts were facts, 
Dean Dudley commented, as Mr. Westcott got 
down to the serious subject of high prices and 
unemployment, and ‘‘what engineers could 
do about them."’ Engineers are an important 
part of management and as such, should im- 
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AT THE WELCOMING LUNCHEON, MONDAY, 
MAY 2 


(Left to right: James M. Todd, president ASME, 

and Harry R. Westcott, president, Westcott 

and Mapes, Inc., New Haven, Conn., who 
delivered the main address. ) 


mediately take the initiative to reduce prices 
which, he said, were responsible for the un- 
employment trends. After 1942 industry's 
problem was to get out production regard- 
less of cost. Today demand has been largely 
met and the public is holding off for lower 
prices and higher quality. The economic goal 
set by Mr. Westcott was a price level at which 
a good five-room house can be obtained for 
$7500, automobiles for $1000, a refrigerator for 
$150, and a good pair of shoes for $5. A re- 
turn to the golden days of the five-cent cigar 
should also be one of the economic goals 
According to economic Jaw, lack of demand 


PRESIDENT TODD OFFERING DR. LYMAN J. BRIGGS (center) THE GOOD WISHES OF THE SOCIETY 
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will stimulate competition which will in turn 
tend to lower prices. If engineers allow busi- 
ness to wait for the working of such laws, 
the recession will develop into a depression, the 
lowering of prices will be sporadic, and by the 
time some managements decide to cut prices 
their will be made in a distress 
atmosphere of unemployment and economic 


dec sions 
suffering. Voluntary price reductions now will 
increase demand, stimulate consumer buying, 
and reverse the unemployment trend. Initiative 
is the responsibility of engineers since they are 
the creators and maintainers of the country’s 
productive machinery. Mr. Westcott urged 
engineers to overhaul this machinery on a new 
reduced-price basis 

Two methods are open to engineers: First, 
they can take joint action through their pro- 
fessional organizations in co-operation with 
chambers of commerce, trade and labor organi- 
zations, to spread the lower-price philosophy 
Second, they can individually set the pace by 
redesigning their products, introducing cost- 
saving new materials and methods, and finally 
oppose the confiscation of earnings by excessive 
taxation which is drying up the source of in- 
vestment capital. 


Small-Business Management 

Four phases of the problem of how small 
business could keep its production above the 
break-even point in an economy of high ma- 
terial and labor costs were discussed by a 
panel of four speakers at the Management 
session on Monday evening, May 2. The 
points of view were those of two presidents of 
small Connecticut manufacturing organizations 
and two New England educators. American 
business, 90 per cent of which is composed of 
units employing 100 persons or less, is a potent 
force in the struggle against the fallacious doc- 
trine of socialized government, they said. 

W. C. Beekley, president of the Whitlock 
Manufacturing Company, Hartford, Conn., 
stated that communication within small in- 
dustrial plants which develops the sincere 
interest of the employee in his company and 
helps him to understand his function in it ig 
the key to reducing costs. Three factors are 
important if management's communication 
is to be effective. Against the false doctrine 
of governmental paternalism, management 
must first choose favorable grounds upon 
which to make its stand, and then develop the 
fundamental principles of its case for free 
enterprise, and finally express these principles 
simply and continuously to its employees. 
Keeping its employees informed on business 
facts will generate in time a feeling of common 
achievement within a producing unit based on 
the principles of the dignity of the individual, 
loyalty to fellows on the team, the human de- 
sire for recognition, and the will to own pri- 
vate property. 

Oliver P. Swope, Jr., instructor in business 
and engineering administration at the Massa- 
chusetts Institute of Technology, stated that 
while the economy was shrinking and small 
business stands at an economic disadvantage to 
big corporations, it, nevertheless, has one im- 
Portant advantage, that of the nearness of man- 
agement to the workers. By tapping the ideas 
of workers on the machines, who are the men 
in the company who know most about the 
details of the jobs, small business can achieve 
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the cost reduction to keep it well above the 
break-even point in production. Mr. Swope 
mentioned the Lincoin Electric Company 
where management by workers has made it 
possible for the company to pay the highest 
wages in the country, perhaps in the world, 
while at the same time underbidding its com- 
petitors. He cited another bicycle company 
which, by utilizing ideas of the lower echelons, 
increased production from 960 units per day to 
more than 1500. 

The matter of developing management per- 
sonnel by small industry was discussed by 
Myies L. Mace of the graduate school of busi- 
ness administration, Harvard University. Re- 
porting on the preliminary results of a research 
project in this field, Mr. Mace told the session 
that there is no quick cure for a business in 
trouble. Management training is a slow and 
painstaking job in which success seems to lie 
in the principle that potential managers learn 
best by doing tasks of progressive responsi- 
bility. The study also points to a man’s im- 
mediate superior as his best teacher. Training 
managers by the “‘sink or swim’’ method was 
costly and wasteful. Subordinates must be 
encouraged to assume responsibility for recom- 
mending decisions to immediate superiors. 

Carl A. Gray, president of the Granby 
Manufacturing Company, Plainville, Conn., 
touched on the social significance of small busi- 
ness which in numbers of employees involved, 
is actually big business. Small business must 
face the responsibility of absorbing young 
workers, he said. Under present conditions, 
with high costs and small profit margins, 
small business is not financially able to train 
its own men. While it gets some relief by 
stealing talent trained by large corporations, 
the supply is not sufficient to meet its needs. 
Something is wrong in the country when able 
young men with no previous training find no 
opportunity at the doors of small business. It 
is not surprising that young people have been 
lulled into accepting handouts of government. 
To create the climate needed for free enterprise, 


businessmen must begin in the schools to direct 
education into the channel of training for pro- 
duction so that young people can develop their 
talents for creation of wealth. 


Engineer’s Professional Philosophy 


The mechanical engineer’s professional 
philosophy, which has brought about the de- 
velopment of the physical world, must now be 
widened to bring about the development of 
men, F. Alexander Magoun, associate professor 
of human relations at the Massachusetts In- 
stitute of Technology, told the General 
Luncheon on Tuesday, May 3. Applied in 
other fields, the engineer's philosophy could 
bring about co-operation and understanding in 
industry, religion, politics, and the home, he 
asserted. 

Professor Magoun’s address, prepared in 
collaboration with R. Carter Nyman, person- 
nel director of Yale University, described the 
philosophy as basically one of truth, reason, 
and integrity, beginning with an attempt to 
recognize and define the problem to be solved 
and continuing with a sincere search for the 
applicable laws of the government of nature 
He said: 

‘The engineer's philosophy is relatively 
simple yet so incredibly effective he has ac- 
quired great confidence that any results he pre- 
dicts will be achieved. The engineer endeav rs 
to apply his principles in the most effective 
way and to discover what he has learned in the 
application thereof."’ 

“If we are not to destroy each other, we must 
apply the philosophy and morality of science 
to the engineering of human relations." 

Professor Magoun said the engineer has re- 
placed our original insecurity and terror of the 
forces of nature with understanding, respect, 
and co-operation with the laws of nature, 
gained only by following a philosophy of truth, 
reason, and integrity. 

Since man is as dependent upon his fellow 
men as he is upon nature, human problems 
should be’ approached with as much profes- 
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sional competence as the engineer employs in 
pursuing technical problems, Magoun asserted. 

‘*Instead of trying to understand each other, 
we have endéavored to coerce when we felt 
strong and to entice when we felt weak,"’ the 
professor said. ‘The result has been a false 
philosophy of human relations, intolerable 
relationships of fear, false values, superficial 
compromises, and dishonesty which have never 
led to constructive solutions."’ 


Electric-Power Generation 


The past and future of electric-power genera- 
tion was the subject discussed by Irving E. 
Moultrop, Hon. Mem. ASME, at the joint 
Fuels and Power Divisions luncheon on Tues- 
day, May 3. One of the pioneets in the electric- 
power industry, Mr. Moultrop recalled the 
severe physical hardships of boiler firing 50 
years ago. ‘‘Fire rooms were hot, dark, and 
dirty,’’ he said, ‘‘and firemen were required to 
shovel 8 to 10 tons of coal per watch and to 
work 12 hours per day, seven days a week.” 

Since 1886 the price of coal has changed from 
$2.30 a ton to around $10, making it economi- 
cal in many cases to burn oil on a competitive 
basis. Use of oil for generating electric kilo- 
watts, he said, was an ‘‘economic blunder”’ 
because oil is the essential fuel for the internal- 
combustion engine and the source for lubricants 
and other valuable chemicals. The alarming 
increase in the consumption of fossil fuels 
makes the question of how long our domestic 
supplies will last a vital one to the economy 
of the nation. Quoting an expert in the fuels 
field, Mr. Moultrop reported that increasing 
demand and the conversion losses of transform- 
ing fuels from solids to liquids and gases would 
exhaust the supplies within 92 to 93 years. 

Future sources of electric energy, Mr. Moul- 
trop said, lie in solar and atomic energy. For 
marine power, electric utilities, and military 
aircraft, atomic energy holds much promise. 
Finding valid ground for optimism in the fuels 
picture, Mr. Moultrop concluded, ‘‘this 
country has never yet failed to find the answer 


to economic or industrial needs, and we are 
not going to fail now."’ 


Dr. Briggs Honored 


The high point of the meeting was reached 
at the banquet on Wednesday, May 3, when, 
after an excellent dinner, Frank B. Gunby, 
vice-president, ASME Region I, felicitated the 
five Connecticut host Sections on the trium- 
phant success of their collaboration. Colonel 
Gunby introduced honored guests at the speak- 
ers’ table and singled out for special attention 
two student members who were representing 
student members of the Connecticut student 
branches. They were Arthur Twitchell, chair- 
man of the University of Connecticut Student 
Branch, a member of whose organization won 
first prize at the Region I student conference, 
and Kenneth Cunningham, secretary of the 
Yale University Student Branch. Turning to 
Irving Moultrop, Hon. Mem. ASME, a pioneer 
in the development of the electric-power indus- 
try, Colonel Gunby told the guests that he was 
taking this occasion to christen Mr. Moultrop, 
**the much beloved and respected dean of engi- 
neers of Boston.’’ Others at the speakers 
table were: A.R. Mumford and Paul B. Eaton, 
vice-presidents, Regions II and III, respec- 
tively; Lyman J. Briggs, director emeritus, 
U. S. Bureau of Standards, present to receive 
the certificate of honorary membership; James 
M. Todd, president ASME; Rear Admiral 
James Fife, main speaker; Frederick S. Black- 
all, Jr., and William M. Sheehan, directors at 
large, ASME; L. A. Lachmann, general chair- 
man of the 1949 Spring Meeting; and C. E 
Davies, secretary ASME. 

Following his introduction, Professor Lach- 
mann asked members of his committees to 
stand and receive the applause of the audience 

Colonel Gunby next called on Mr. Davies to 
officiate at the presentation of the certificate 
of honorary membership to Dr. Briggs. Mr. 
Davies explained that honorary membership 
in The American Society of Mechanical Engi- 
neers was the highest honor the Society can 





THE FUELS-POWER DIVISION LUNCHEON AT THE CROCKER HOUSE BEFORE WHICH IRVING E. 


MOULTROP, THE 


‘BELOVED AND RESPECTED DEAN OF ENGINEERS OF BOSTON’ 


* REVIEWED 


CURRENT TRENDS IN ELECTRIC-POWER GENERATION 


(Left to right: E. B. Powell, Stone and Webster Engineering Corporation; Mr. Moultrop; Glenn 
B. Warren, General Electric Company, Schenectady, N. Y.; and William F. Ryan, Stone and 
Webster Engineering Corporation.) 
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bestow on persons of acknowledged profes 
sional eminence. To the roster of 125 engi- 
neers and scientists on whom honorary men 

bership has been conferred in the 68 years of the 
life of the Society, the name of Lyman J] 
Briggs was now being added. “‘Dr. Briggs i 

a renowned scientist,’’ Mr. Davies continued. 
“‘and, until his retirement, distinguished ad 
ministrator of the Nationa] Bureau of Stand 
ards. Dr. Briggs has spent his active life as a 
scientist and administratcr of research. As 
chief of the Division of Mechanics and as direc- 
tor for twelve years, his work is well known to 
engineers throughout the world. The growth 
of the Bureau in scientific work and its success 
in the solution of difficult problems in engi 

neering, physics, chemistry, and mathematics 
attest to his leadership and inspiration. He 
was chairman of the original uranium com- 
mittee to study the use of nuclear energy in 
war. In addition to bearing the tremendous 
additional war load that fell on his shoulders 
as head of the Bureau, he continued his con- 
nection with the research that resulted in the 
success of the atomic bomb. He has made 
many inventions of far-reaching value and he 
has contributed freely to scientific publications 
throughout the world."’ 

Mr. Davies called on Mr. Moultrop who pre- 
sented Dr. Briggs to President Todd, who 
handed to Dr. Briggs the certificate of honor- 
ary membership with the good wishes of the 
Society. 

Dr. Briggs spoke briefly, acknowledging the 


-honor, and recounting his pleasant association 


with the-ASME during the long negotiations 
and development of the unified screw-thread 
standards recently adopted by Great Britain, 
Canada, and the United States. 

The Road to Peace 

Speaking on the subject, ““The Road to 
Peace,’’ Rear Admiral James Fife, Commander 
of the Submarine Force of the U. S. Atlantic 
Fleet, U. S. Submarine Base, Groton, Conn., 
urged his fellow countrymen to have un- 
bounded faith in the future of America but 
not to trust their security to hope alone. 

Admiral Fife briefly sketched his career 
through two world wars and service in many 
foreign countries, during which he had the op- 
portunity to observe the destructive effects of 
foreign ideologies. His experience had con- 
vinced him, he said, that American security 
lay in her ‘‘industrial capacity,’ and that the 
communist ideology, out to destroy our system 
of free enterprise, would endeavor to defeat us 
from within “‘if we are stupid enough to let 
them get away wich it."’ 

World War III can be prevented, he said, 
only if America preserves her internal and ex- 
ternal strength by maintaining its present sys- 
tem. 

“Given time,"’ he continued, *‘Communism 
will fall of its own weight because it is sup- 
ported by a false foundation.'’ The strength 
of American democracy lies in her armed 
forces, the economic stability of her economy, 
and the reliability and integrity of her people. 
To maintain this strength each citizen indi- 
vidually must analyze and understand the 
reasons for his belief in American democracy 

President Todd, in acknowledging Admiral 
Fife’s admonitions, stated that the ASME, 
composed of professional men, blessed with 4 
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Random Shots at the 1949 Spring Meeting 


[CL Left to right: Donald B. Prentice, S. W. Dudley, and Ernest Hartford. (2) Mrs. J. P. Heumann, Mr. Heumann, Mrs. L. A. Lachman, 
John F. Banthin, and Mrs. Banthin. (3) Andrew McKee, Mrs. Harry MacDonald, Mr. MacDonald, Mrs. John S. Leonard, Mr. Leonard, 


Mrs. Frank T. Horan, Mr. Horan, and Mrs. Walter E. Beaney. (4) Looking over the preprints on sale at the ASME publication-sales desk. 
(5) John Haydock, B. P. Graves, and Colin Carmichael; and (6) H. E. Harris, R. C. Nyman, and F. Alexander Magoun.] 
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AT THE SYMPOSIUM ON THE FIVE-YEAR CURRICULUM 


proper education and endowed with the mantle 
of leadership, was accepting responsibility on 
questions of vital public interest. The ASME 
Engineers Civic Responsibility Committee was 
preaching the gospel of individual participa- 
tion in city, state, and national affairs. 

Citing Greece as an example of what hap- 
pens to a democracy burdened by the sins of 
bureaucracy, President Todd said that her six 
million people enjoy an electric-power capac- 
ity of 200,000 kw in contrast with 12 times 
that amount which is available to the equiva- 
lent population of New York City. American 
engineers are helping to build the road to 
peace by aiding impoverished nations who 
wish to help themselves, he asserted. 

Through the Engineers Joint Council, in 
which ASME is working with other engineer- 
ing societies, ‘‘the engineering profession is 
doing its best to support the work of Economic 
Co-Operation Administration by aiding in se- 
lection of personnel, in interchange of know- 
how with visiting delegations from foreign 
countries, and by visits to engineers in other 
countries. ASME is giving strong support to 
sponsoring participation in the first Pan- 
American Engineering Congress at Rio de 
Janeiro in July. To this will come fifty engi- 
neers from the United States. EJC represented 
U. S. engineers at the World Engineering Con- 
gress at Cairo in March. Both EJC and ASME 
will be represented at the conference of engi- 
neering societies of Western Europe and the 
United States at London in September. This is 
active work. Engineers are doing the pick-and- 
shovel work on the road to peace. Whereas 
Mr. Truman in his inaugural address, called 
for bold steps for making our industrial prog- 

‘ TRE en undeveloped areas, the engi- 
neers have for generations been doing just 
this.”’ 

. 
Engineering Education 


While good engineering education points to 
a five-year curriculum, many sound economic 
arguments stand in opposition to such a plan, 
according to C. V. Newsom, assistant com- 
missioner of higher education, University of 
the State of New York, Albany, N. Y., who 
was lead-off speaker at a symposium which 


analyzed the five-year engineering curriculum 
from several viewpoints. Mr. Newsom em- 
phasized four important trends in engineering 
education: (1) Emphasis in high schools on 
general education rather than on preparation 
for a specific professional career; (2) develop- 
ment of technical-institute programs which 
aim at positions between the trades and ac- 
cepted engineering practice; (3) growing con- 
ception of the engineer as a professional man of 
broad educational background as well as of 
special understanding; and (4) the rapid in- 
crease in the cost of education which was keep- 
ing brilliant young men of the low-income 
families out of the colleges. 

The five-year curriculum was characterized 
by K. B. McEachron, Jr., manager, technical- 
education division, General Electric Company, 
as an experiment, the results of which must 
not be prejudged. The curriculum ought not 
to be extended indiscriminately among the 
institutions until its value has been proved 
experimentally. A conclusive answer should 
not be expected for a decade. He pointed out 
that the industrial accomplishments of Amer- 
ica show that an effective job of engineering 
education has been done. This effectiveness 
of the four-year curriculum was sufficient 
reason alone to move cautiously until the re- 
sults of the experiment are known, Mr. Mc- 
Eachron concluded 


Needs of the Student 


As the third speaker of the panel, S. W. 
Dudley, dean emeritus, school of engineering, 
Yale University, emphasized that it was the 
student who was the crux of the real problem 
of education. ‘‘He needs opportunity, ex- 
amples, and stimulus to develop for himself 
insight and understanding. ‘his is not ac- 
complished by precept from without, but by 
association and participation with others, 
differing widely from himself in specific fields 
of interest but engaged alike in the pursuit of 
knowiedge and in the acquisition of the art of 
its constructive utilization,’’ Dean Dudley 
said. 

The problem of leading students through a 
genuine educational experience was a difficult 
one, he continued. Yale University has used 
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the seminar method since the early 1920's to 
help students toward self-development. The 
method is useful because it gives the student 
familiarity with ways and means of acquiring 
for himself understanding and the ability to 
analyze outside his own field of science and 
engineering, to cultivate a habit of doing his 
own thinking, and of scholarly expression. 

Speaking as a representative of industry, 
R. H. McCarthy, superintendent of manufac- 
uring engineering, Western Electric Company, 
Kearny, N. J., reported the results of a survey 
made among his company’s supervisors on the 
value of the five-yearcurriculum. The con- 
census was that most of the graduate engineers 
at Western Electric Company were employed 
in operations and manufacturing planning, and 
that these men get sufficient engineering in the 
four-year, curriculum to make a good start in 
industry. The specialists in design and devel- 
opment, who make up a smaller group, might 
benefit from a five-year curriculum if the extra 
time were used judiciously to give perspective 
to life and a truer sense of human values. 

Mr. McCarthy cautioned that while the fifth 
year is generally assumed to be to give extra 
time for the humanities, some institutions are 
thinking of it as extra time for more engineer- 
ing. 

The small employer's view of the five-year 
curriculum was reported by B. P. Graves, 
director of design, Brown and Sharpe Manufac- 
turing Company, Providence, R. I. Basing his 
comments on experience with graduates in the 
machine-design industry, Mr. Graves said that 
in his opinion a graduate engineer, taught cor- 
rectly and drilled thoroughly in the funda- 
mentals of engineering, able to express himse!! 
in writing, and subjected to a reasonable 
amount of humanistic training in a four-year 
course, can fit into machine-design work as 
well as an engineer who has come through the 
five-year program. He suggested that more 
effort be directed “‘to teaching logical think- 





O. F. WILLHELM, VICE-PRESIDENT, DUR- 
HAM-ENDERS RAZOR CORPORATION, MYSTIC, 
CONN., INTRODUCING FREDERICK S. BLACK- 
ALL, jr. (left), WHO ADDRESSED THE 
WEDNESDAY LUNCHEON 
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ing, analytical methods of solution, and critical 
selection of results.’ The four-year curriculum 
could be streamlined, he said, to include much 
that is being considered for the 5-year course. 


q Economic Recovery in Europe 


The final luncheon of the Spring Meeting 
was held on Wednesday when more than a 
hundred members heard Frederick S. Blackall, 
Jr., director at large ASME, and president of 


the Taft-Peirce Manufacturing Company, 
Woonsocket, R. I., state that the United 
States, having linked itself with socialist 


Europe, was in danger of becoming infected. 

The socialist planned economy ‘‘first, by 
definition limiting human independence, soon 
tends, as it has in Russia (and elsewhere) to 
generate dictatorship and the suppression of 
human rights,"’ he asserted. In aiding West- 
ern democracies it is important that the 
United States should condition her assistance 
to insure that she is not financing ‘‘further 
excursions into nationalism or other systems 
repugnant to our principles of human liberty 
and freedom of enterprise.” 

Such a stipulation would not be ‘‘forcing 
our views on others,’’ Mr. Blackall contended, 
but would merely be setting reasonable limits 
on how our money should be spent, or rather 
not be spent—a thing this 
country has a right to do. 

The crux of Western Europe's economic 
recovery lies in a dependable supply of dollar 
exchange, which means that we must buy 
what Europe has to sell. American business 
must sacrifice some of its ‘‘cherished economic 
principles,’’ especially “‘the principle of pro- 
tection through a high-tariff wall,"’ if Europe 
was ever to provide her own dollar exchange. 
The dilemma facing the United States was 
that she must support European democracies 
by providing loans or by opening her markets 
to foreign competition. 

Many members took advantage of the inter- 


how it should 





esting side trips planned by the host sections. 
On Monday more than 30 members and guests 
made the bus trip to East Hartford to inspect 
the plant of the United Aircraft Corporation, 
and observe the production and testing of the 
Wasp air-cooled radial aircraft engines. The 
plant has a floor area of 50 acres and is served 
by the nearby Rentschler Airport with its 
three-mile-long runways 







On Tuesday morning another group visited 
the Mystic Marine Museum where they saw 
relics of the whaling industry. The museum 
houses many old logs giving accounts of whal- 
ing voyages, and models of many whaling 
ships. Tied to the pier behind the museum 
are the old whaler, Charles W. Morgan, and 
the windjammer, Joseph Conrad, fully restored 
to their original condition. 

Five buses were required to take the party 
to the U. S. Submarine Base in Groton, Conn. 
Here one of the largest and most modern of the 
country’s submarines was inspected. Several 
small German and Japanese midget submarines 
were also on display. On Wednesday morning 
50 members left for the Montville Station of 
the Connecticut Light and Power Company 
at Uncasville, Conn., after listening to a de- 
scription of the station by Montville engineers. 
In a recent expansion of the station, two 300,- 
000-lb per hr coal-fired boilers were installed 
along with two }35,000-kw turbogenerators. 
This modern equipment made possible an 
economy of 11,400 Bru per kwhr. 


Committees 


The following Committees of the Connecti- 
cut Section were responsible for the success 
of the meeting: General, L. A. Lachman, 
general chairman, Robert Wosak, J. P. Heu- 
mann, A. C. Crownfield, Jr., R. J. Andrews, 
Jr.; Publicity, Willis F. Thompson, chairman, 
Gustave Welter, Michael J. Radecki; Technical 
Events, Charles H. Coogan, Jr., chairman, 
David A. Fisher, Ronald S. Brand, John 
Parker; Hotel, John S. Leonard, chairman, 
Frank T. Horan, J. Vincent Harrington; 
Entertainment and Banquet, Thomas M. Rian- 
hard, Jr., chairman, Charles M. Warner, 
Walter E. Allan, Richard Simpson, H. R. 
Shailer, Jr.; Information and Registration, Wm. 
E. Hogan, chairman, Warren Schmidt, W. H. 
Lesser, Bruce McNaughton, C. W. Morse, 
Geo. Brown, James L. Corcoran, James F. 
Young, John H. Palmer, Ernest A. Kroder; 
Plant Trips, Richard L. Weil, chairman, 
Gustave L. Manke, Carl A. Geissler, E. I. 
Kelsey, E. R. Lewis, Jr., Nicholas A. Welch; 
Printing and Signs, Erich R. Stephan, chair- 
man, Peter W. Rogan; Reception, Edward H. 
Walton, chairman, Richard L. Anthony, 
Lawrence R. Babcock, J. S. C. Barry, Walter 















































ASME News 


WIVES OF MEMBERS WAITING FOR CARS TO TAKE THEM TO THE HISTORIC HEMPSTEAD HOUSE 
AND THE NATHAN HALE SCHOOLHOUSE 


537 





E. Beaney, Arthur Brewer, Charles Ecklund, 
J. P. Heumann, George R. Holmes, Lester C. 
Lichty, John O. Mullen, Roy L. Parsell, 


Charles W. Phelps, Michael J. Radecki, 
Gustave Welter, Russell G. Warner, James F. 
Young; Finance, A. C. Crownfield, Jr., chair- 
man; Women, Wm. E. Hogan, chairman, 
Mrs. L. A. Lachman, vice-chairman, Mrs. 
John S. C. Barry, Mrs. Ralph D. Briggs, 
Mrs. Charles H. Coogan, Jr., Mrs. John S. 
Leonard, Mrs. Walter E. Beaney, Mrs. J. V. 
Harrington, Mrs. Francis T. Horan, Mrs. 
Howard E. Kuehn, Mrs. Erich R. Stephan, 
Mrs. Oscar F. Wilhelm, Mrs. Cecil N. Hoag- 
land, Mrs. John P. Heumann, Mrs. Lester C 
Smith, Mrs. Richard L. Weil, Mrs. Albert S. 
Redway, Mrs. Edward H. Walton, Mrs. 
Richard W. Simpson. 


ASME Calendar 
of Coming Events 


June 13-15 

ASME Applied Mechanics Divi- 
sion Conference, H. A. Rackham 
School of Graduate Studies, Uni- 
versity of Michigan, Ann Arbor, 


Mich. 
June 27-30 
ASME Semi-Annual Meeting, 


University of California, Exten 


sion Building, San _ Francisco, 
Calif. 

| Sept. 12-16 

ASME Industrial Instruments 


and Regulators Division Confer- 
ence and Exhibit, Municipal 
Auditorium, St. Louis, Mo. 
(Final date for submitting papers was 
May 1, 1949) 


Sept. 27 
ASME Wood Industries Division 
Conference, Jamestown, N. Y. 
(Final date for submitting papers was 
May 1, 1949) 


Sept. 28-30 
ASME Fall Meeting, Erie, Pa. 


(Final date for submitting papers was 
May 1, 1949) 


Oct. 2-5 
ASME Petroleum Division Con- 
ference, Oklahoma Biltmore 


Hotel, Oklahoma City, Okla. 
(Final date for submitting papers was 
June 1, 1949) 
Oct. 26-27 

ASME Fuels 


Confer- 
ence, French Lick Springs Hotel, 
French Lick Springs, Ind. 

(Final date for submitting papers was 

June 1, 1949) 


Division 


Nov. 27-Dec. 2 
ASME Annual Meeting, 
Statler, New York, N. Y. 

(Finaly date for submitting papers 

Aug. 1, 1949) 
(For Meetings of Other Societies see 


Hotel 
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San Francisco Section to Play Hosts to 
Society at 1949 Semi-Annual Meeting 


ye San Francisco Section, hosts for the 
1949 Semi-Annual Meeting of The Ameri- 
can Society of Mechanical Engineers to be held 
in San Francisco, Calif., June 27—July 1, 1949, 
has planned a program replete with the extras 
of entertainment and hospitality which add so 
much to meetings of the Society. ASME head- 
quarters during the Meeting will be the Fair- 
mont Hotel, but all technical sessions will be 
held in the University of California Extension 
Division Building, 540 Powell Street. The 
tentative program appears on pages 444 to 447 
of the May issue. In addition to the excellent 
technical program with its 27 sessions and 
more than 60 papers, the special trips to re- 
search centers, power plants, and to some of 
the natural wonders of California, add up to 
the ideal vacation for an engineer and his 
family. 

““Mechanical-Engineering Frontiersmen”’ 
will be the subject of President Todd's address 
at the banquet on Wednesday, July 26. 

As evidence of the appeal of the Meeting, 
more than 50 members from the East and 
Middle West have signed up for the special 
ASME conducted tour which will take the 
party through many of the famous National 
Parks of the country in a private Pullman car 
to and from the Semi-Annual Meeting. 

Special provisions have been made for the 
entertainment of wives of members. The 
women's program features luncheons at many 
of San Francisco's famous restaurants, visits to 
scenic spots in the San Francisco Bay vicinity, 
and to cultural monuments of this West Coast 
metropolis. The morning hours of each day 
have been set aside for shopping. Of specia] 
interest will be the shop of Podesta Baldocchi, 
famous florist, whose window displays are 
known all over the world. Another shop 
which should not be missed is Gump's, where 
there is a collection of jade, European treas- 
ures, and the work of California artists. 

Members are urged to make hotel reserva- 


Official Notice 
ASME Business Meeting 


Key Semi-Annual Business Meeting 
of the members of The American 
Society of Mechanical Engineers will be 
held on Monday, 11:15 a.m., June 27, 
1949, in the University of California Ex- 
tension Building, San Francisco, Calif., 
as part of the Semi-Annual Meeting 
of the Society. 


tions as early as possible. For this purpose an 
ASME Housing Committee has been crganized. 
Rooms have been set aside in eight of San 
Francisco's leading hotels. A list of these 
hotels and rates for various accommodations 
are given in the table on this page. For con- 
venience in making requests for reservations, 
use of the form on the next page is suggested. 
Special Trips 

A brief of some of the special trips follows: 

Oa Monday afternoon, June 27, Capt. 
B. E. Manseau, commander of the San Fran- 
cisco Naval Shipyard, will act as host on the 
inspection tour of the 600-acre base, rated the 
Pacific’s No. 1 Navy repair facility. 
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The party will travel by motor launch froma 
San Francisco pier to Hunter's Point, getting a 
mariner'’s-cye view of the bay. While at the 
base, Navy buses will convey the group to the 
various points of interest. Scheduled is a 
visit to the submarine Dentuda, veteran of the 
Bikini atom-bomb mancuvers, now a floating 
Naval Reserve Armecry. The visitors will be 
shown the drydocks, some Navy ships in 
‘“*mothballs,"’ the world's mightiest crane, and 
the ordnance-electronic shop. 

On conclusion of the tour the group will 
again board the launch for the return sight- 
seeing trip to the San Francisco water front. 


Radiation Laboratory 


For those who would view the cradle of the 
atomic age, a visit on Tuesday afternoon is 
planned at the University of California Radia 
tion Laboratory, the world’s most 
powerful atom smasher will be open for a con 


where 


ducted tour. 

Buses will take the party from San Fran 
cisco to the campus where W. M. Brobeck, assis- 
tant director of the Radiation Laboratory, will 
be host. Marvin Martin, mechanical engi- 
neer at the laboratory, will brief the group on 
the giant 4000-ton cyclotron, its operation, 
and its role in the nuclear unknown. 

Items of interest to be shown at the labora- 
tory will include the cyclotron, and its two 
new aggregates, the synchrotron, and the 
linear accelerator 

The synchrotron, recently completed, is 
another tool of nuclear research. It is used to 
accelerate only electrons which are boosted up 
to an energy of 300 million electron volts 
The linear accelerator, new research device, is 
designed to shoot atomic projectiles riflelike 
rather than in the merry-go-round method of 
other atom smashers. It is a forerunner of a 
fucure device that will hurl protons of a billion 


or more electron volts 
United Air Lines Maintenance Base 


United Air Lines will receive ASME visitors 
on Tuesday, June 28. Starting with a luncheon 
in the United cafeteria, the members will then 
see a new and very remarkable ** push-button 
aircraft maintenance base. 

The permanent overhaul dock, a series ot 
specially designed steel catwalks and ramps, 
used by United for major overhauls on DC-4 
and DC-6 type airplanes, will be of interest to 
all engineers to see. 

Also to be shown is the engine-overhaul 
shop, a conveyerized operation capable of 
turning out eight rebuilt engines a day. The 
trip will continue with a tour of the plant to 
include the engine-test, propeller-overhaul, 
instruments, and radio electric overhaul de- 
partments. As many as eight four-engine 
mainliners can be overhauled simultaneously 


ASME HOTELS AND RATES AT SEMI-ANNUAL MEETING 


Hotels Single 


RS oo, ia ee a+ 
Fairmont. 
Fielding . 
Manx..... a 
Mark Hopkins 
Palace 

Sir Francis Drake... — 
Stewart. 


Double Twin Parlor Suite 
$7 $ 7-$ 8 $15 

$ 8-$13 $ 8-$13 $22-$32 
$ 5-$6 $ 6-$7 = = 
$5 

$10-$14 $12-$14 20-$35 
$ 9-$12 $10-$13 $22-$39 
$ 8-$10 $ 9-$11 = = 
$ 5-$6 $ 6-$8 -_- 
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Transportation will be provided from down- 
town San Francisco to the airport at South 
San Francisco. 


Station “P”’ 


(n inspection trip through Station ‘‘P,’’ the 
newest and largest steam-operated electric- 
generating plant on the Pacific Coast, has been 
arranged for Thursday afternoon, June 30. 
D. D. Smalley, vice-president in charge of 
operations for the Pacific Gas and Electric 
Company, will be the host for the occasion 

Station ““P”’ 
justnorth of Hunter's Point Dry Dock and has a 
total capacity of 360,000 hp. 
base-load plant and at times operates at low 


is located on San Francisco Bay 
Primarily it is a 


loads, but is capable of developing a full load 
I ping 

in a matter of 20 or 30 seconds 

1949 


In addition to viewing the most modern of 


It was plac ed 
in service Feb. 8, 
turbogenerators, high-pressure boilers, and 
ther power-plant equipment, the fundamental 
plan for the plant will be of great interest from 
The 
layout of the equipment is such that the boilers, 
pumps, and 


equipment are arranged on one floor level and 
july & 


the standpoint of centralized control 


turbines, feedwater electrical 
surrounding the control room; thus the control 
yperator is at the key point and able to observe 
all the most of the 


employees from his operating station Asa 


major equipment and 
result of this arrangement, and the extensive 
use of air-operated automatic controls, it re- 


quires less than ten employees to operate this 


huge power station 


ASME National 
Nominations 


HE 1949 Nominating Committee 

invites members to appear at its 
open meeting June 27-28, 1949, at the 
University of California Extension 
Division Building, 540 Powell Street, 
San Francisco, Calif., where the Semi- 
Annual Meeting will be held. Mem- 
bers may present their 
cerning candidates for the office of 
President, Regional Vice-President, and 
Director at Large any time between the 
hours of 9:30a m. to 12 noon. 


views con- 


Transportation will be provided for the 
members making this trip. 


NACA Ames Aeronautical Laboratory 


An inspection trip cf extreme interest has 
been arranged for Thursday afternocn, June 30, 
tc the NACA Ames Aeronautical Laboratory 
at Moffett Field. S. J. De France, director of 
the laboratory, will act as host for the group. 

The laboratory is chiefly devoted to high- 
speed aerodynamic research and provides 
knowledge unavailable from other sources 
The largest wind tunnel in existence is located 
at this laboratory as well as some of the highest- 
speed tunnels. Because of the classified nature 
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of the work being conducted, it is impossible 
to state exactly which tunnel and equipment 
will be included in the inspection. 

The Ames Laboratory also conducts a flight- 
research program and the installation involved 
will be shown to the visitors. 

Members visiting the Ames Laboratory will 
be transported from San Francisco in chartered 
buses, and will gather for Juncheon at one of 
the well-known San Francisco peninsula res- 
taurants prior to the inspection trip. 


Record Attendance at Time 
Study and Methods 


Conference 


Mo than 1500 management engineers 
and executives attended the Fourth 


Time Study and Methods Conference sponsored 
by the Society for Advancement of Manage- 
ment and the Management Division of The 
American Society of Mechanical Engineers, 
held at the Hotel Statler, New York, N. Y., 
April 21 and 22, 1949. 

Speaking on the subject, ‘A Practical 
Approach to Fatigue Allowances in Time 
Study,’" Edmund A. Cyrol, Mem. ASME 
senior staff engineer, A. T. Kearney and Com- 
pany, Chicago, IIl., pointed out that “‘fatigue’’ 
is unmeasurable, almost indefinable, and full of 
paradoxes. In spite of this, labor unions de- 
mand a simple treatment of fatigue allow- 
ances. Using a typist’s rest period to illus- 


Hotel Room Reservation Request Form 


MAIL TO: 


Please make Room Reservation noted 


Ist Choice Hotel 
2nd Choice Hotel 
3rd Choice Hotel 


OTHER-TYPE ROOM 


Arriving Day 


Leaving Day 


Room will be occupied by 


Name 


Check for $ 
Signed 
Address 
City 
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ASME Housing Committee, Room 200, 61 Grove St., San Francisco 2, Calif. 


‘Use hotels listed or other hotels) 


. Single Room @$..... 
Double Room @$ 
Twin-Bed Room (@$ 
| eee 
Date at. eis p-m. 
Date. EE ee p.m 


Address 


is enclosed to bind this reservation. 
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trate his thesis, Mr. Cyrol reported that on the 
basis of calories expended, it will be found 
that a typist on her rest period expends 50 to 
100 per cent more energy walking about and 
talking to her friends than she does when she 
is working. 

At the same session on Friday morning 
Harold Von Thaden, vice-president and gen- 
eral manager of the Robins Engineers Division 
of Hewitt-Robins Inc., predicted that the belt 
conveyer and related heavy conveying tech- 
niques would undergo their greatest technical 
development in history in the next 10 years. 
One incentive to this development would be, he 
said, the need to make usable products out of 
low-grade iron ores in the face of depletion of 
high-grade ore deposits. 

“If we are to protect our domestic sources of 
iron ore (by processing the lower-grade ores), 
provide the fuel for the rapidly rising electrica]- 
power requirements, and, on top of this, pro- 
duce synthetic fuels from coal, we will have to 
prepare to recover 400,000,000 more tons of 
iron ore annually, and better than 250,000,000 
more tons of coal every year,"’ he said. “‘This 
presents a staggering problem in bulk materials 
handling in the next 10 years." 

Von Thaden stated that belt conveyers in the 
common-carrier field were ‘‘definitely in the 
cards,"’ and declared that the recent proposal 
for a 130-mile belt conveyer to carry ore and 
coal in Ohio was, in his opinion, *‘as practica! 
as it is daring.” 

He said opponents may delay the project but 
predicted that they wouldn't prevent its even- 
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AT THE OIL AND GAS POWER DIVISION BANQUET HELD DURING THE 1949 OIL AND Gas 
POWER CONFERENCE, HOTEL SHERMAN, APRIL 25-29, 1949 
(Left to right: James M. Lag 9 geo ASME; R. T. Sawyer, chairman ASME Oil and Gas 


Power Division; and R. B. Mc 


tual adoption. “‘They can’t prevent progress 
in this field any more than the buggy-whip 
manufacturers prevented the automobile era,"’ 
he added. 

Thirteen other papers, an exhibit of time- 
study equipment, two luncheons, and a dinner 
completed the program. In charge of the con- 
ference were Don Copell, chief engineer, Wag- 
ner Baking Corporation and editor of Modern 
Management, representing the SAM, and David 
B. Porter, professor of industrial engineering, 
New York University, representing the ASME. 


Lectures and Exhibits Featured at 21st 
‘National Oil and Gas Power Conference 


LOSE to 450 members and guests attended 
the 21st National Oil and Gas Power 
Conference of The American Society of Me- 
chanica] Engineers, held at the Hotel Sherman, 
Chicago, Ill., April 25-29, 1949, under the 
sponsorship of the Oil and Gas Power Divi- 
sion, with the Railroad Division and the 
Chicago Section co-operating. In addition to 
the technical sessions and inspection trips, an 
exhibit of engines and accessories was featured 
at the meeting. 

Before the conference proper began, a day's 
program of special lectures was held, this being 
the third year that the Oil and Gas Power 
Division has sponsored such an activity. It is 
the purpose of these pre-conference lectures to 
provide for the practicing engineer an inte- 
grated course of instruction in current thought 
and methods in some basic field of engineering 
science. This year approximately 60 engineers 
took part in a program on gaseous fluid flow in 
relation to internal-combustion-engine design. 
Under the general direction of J. T. Rettaliata, 
dean, Illinois Institute of Technology, Chicago, 
Ill., the following lectures were presented: 
(1) Cooling of Spark-Ignition Engines, by 
Benjamin Pinkel, Lewis Flight Propulsion 
Laboratory, National Advisory Committee for 
Aeronautics; (2) Fundamentals of Air Flow in 
Diesel-Engine Manifolds, by W. W. Hagerty 
and L. Talbot, University of Michigan; (3) 
Reduction in Noise of Engines, by W. P. Green, 
Illinois Institute of Technology. 


Attendance at these lectures is by invitation. 
The fee entitles those attending to a copy of 
the complete proceedings of the lecture pro- 
gfam. It is expected that additional] copies of 
the lectures will be available at a price yet to 
be established. Copies of preceding lecture 
series on production, physics, chemistry, and 
combustion of Diesel fuels, and on lubrica- 
tion fundamentals, are now available from 
ASME Publication-Sales Department, 29 
West 39th Street, New York 18, N. Y. 

A total of eight papers was presented at the 
three technical sessions comprising the con- 
ference program. Subjects covered included: 
Dynamics of valve springs and valve mecha- 
nisms, two-cycle dual-fuel engines, high-fre- 
quency ignition systems for oi] engines, cooling 
systems for Diesel locomotives, training for 
operation and maintenance of Diesel-electric 
locomotives, and engine vibrations. 


Special Preprint Offer 


Digests of these papers will appear in the 
July issue of ‘ASME Technical Digest."’ Pre- 
prints of all eight papers are currently availa- 
ble and may be purchased from the ASME 
Publication-Sales Department. Individual 
papers sell for 25 cents to members and 50 
cents to nonmembers. The set of eight pre- 
prints may be had for $1.75 less 20 per cent 
to members. 

Social high light of the meeting was the 
informal banquet, with R. Tom Sawyer, chair- 


oll, president, American Locomotive Company, Schenectady, 
Se 


man of the Oil and Gas Power Division, pre- 
siding, and R. E. Friend, president of Nordberg 
Manufacturing Company, acting as toast- 
master. The principal speaker was R. B 
McColl, president of American Locomotive 
Company, who made a statement of the prob- 
lems of American railroads, and put forward 
‘‘deregulation"’ as a means for aliowing them 
to realize their full potentialities of service t 
the nation ina free-enterpriseeconomy. Mem- 
bers of the Oil and Gas Power Division were 
honored by the presence of James M. Todd 
president ASME, who spoke briefly. 

A feature of the conference was an exhibit 
Diesel engines and auxiliaries composed of 47 
booths which took up all available floor area 
of the exhibic hall of the Hotel Shermar 
Considerable interest was shown in the new 
developments in the Diesel power field by 
members and guests who spent much of ther 
free time between sessions inspecting the d 
plays 

Special Car Provided 

Close to 60 members stayed over an add 
tional day after the close of the meeting fora 
all-day trip to the shops of Fairbanks, Mors 
and Company, Beloit, Wis. Traveling by 
special car on the Chicago and Northwester! 
the group arrived at Beloit about noon in tim 
for luncheon at che plant cafeteria. The after 
noon was given over to a complete inspect 
of the works, where Diesel engines, Diese! 
electric locomotives, motors, other electric 
machinery, ard pumps are manufacture¢ 
The various g-oups returned to the tafeter 
after making the inspection, to listen to brie 
talks on operations by executives of the cot 
pany, and for informal discussion and questio® 
relative to the processes inspected. The retu! 
to Chicago was made that evening on © 
Chicago and Northwestern, again in a speclé 
car reserved for members of ASME. Tb 
highly enjoyable excursion was a fitting clima 
to a meeting that was uniformly interesting 
profitable. 

Credit for the success cf the meeting 8” 
to the co-operative efforts of the executi™ 
committees of the Oil and Gas Power 
Railroad Divisions, and to the officers and co® 
mittees of the Chicago Section. 

Reported by L. N. Rowts! 
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ASME Junior Forum 





CoMPILED AND Eprrep By A COMMITTEE OF JUNIOR Memsers, B. H. Eperstetin, CHAIRMAN 


Two-Way Communication 


HIS is the last Forum of the 1948-1949 

season. When the Forum resumes in 
October it will be edited by an Editorial Com- 
mittee headed by Robert L. Reich, Jun. ASME, 
who has long been interested in the professional] 
problems of young engineers, and who has a 
fine record of service on many Metropolitan 
Junior Group committees including the Forum 
Editorial Committec. 

Looking over its work of the year, the Forum 
Committee feels that it has not quite made the 
mark in making the Forum a two-way instru- 
ment of communication for juniors in the Re- 
gions to convey their ideas to the National 
Junior Committee, and the Committee to re- 
port its work to juniors far from ASME head- 
quarters. 

The Forum has attempted to stimulate self- 
expression among juniors by talking about it, 
and by communicating directly with scores of 
juniors in all the Regions of the Society. For 
some reason, juniors have been reluctant to use 
these few pages provided each month in 
report and 
among 


MECHANICAL ENGINEERING [to 
comment on the 
young engineers fresh out of college who are 
making important adjustments which are to 
set the pattern of their lives as engineers 


currents Stirring 


Good Ideas Sought 


Good ideas are hard to come by, and when 
they blossom forth they should be given the 
widest circulation possible. This is especially 
true of ideas on how the Society can aid the 
young engineers coming into industry. The 
Council of the Society and all its administrative 
Boards and Committees are acutely aware that 
the Society must develop with the profession, 
must adjust its policies to provide the greatest 
good for all its members. On questions of 
policy affecting junicr members, Society 
officers look to junior members to point the 
way to better service, for who, better than 
the juniors themselves, know intimately the 
Obstacles to professional growth constantly 
being erected by aggressive union leadership, 
or by managements who have been tardy to 


note the growing stature of the engineering 
profession, and who are unaware of the vital 
need of engineers for individual consideration? 


Young engineers find themselves in thou- 
sands of frustrating situations where a bit of 
advice, a word of encouragement, would prob- 
ably « ear the log jam of events which makes 
a future in engineering dim indeed. These 


situations and these events need to be cited by 
chapter and verse, so that they can serve as the 
stuff upon which future Society actions in 


behalf of young engineers can be based. The 
Pages of the Forum should be the place to 
which Society officers could turn for case his- 
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tories of what is happening to young engineers 
They should be the pages, also, in which other 
juniors could find assurance that their own 
situations are not unique, and facts upon which 
to base a decision whether or not they should 
seek a more salubrious climate for their pro 
fessional ambitions 

During the past year the Forum has pub- 
lished a few letters, but hardly enough to 
make the Committee feel that juniors gener- 
ally are aware of the importance of these 
letters, or really appreciate the potentiality for 
good inherent in the Forum pages. Junior 
members are urged to look about them, to 
note what it is in their environment that causes 
dissatisfaction. If it is a lack of opportunity 
for professional growth, an unfriendly attitude 
of management to their needs, or anything 
which by its nature falls within the purview of 
a professional-engineering society, they should 
spell out their thinking and submit their 
letters for publication in the Forum. Letters 
should be addressed to Robert L. Reich, 
Akeley Camera, Inc., 175 Varick Street, New 
York 14, N. Y 

Members of the Editorial Committee who 
will be responsible for the 1949-1950 Forum 
are: Mr. Reich, chairman; Joseph A. Falcon, 
Sanderson and Porter, New York, N. Y.; 
Charles H. Carman, Jr., insurance broker, New 
York, N. Y.; Arthur J. Hughes, Babcock and 





F. D. CARDWELL, JUN. ASME, METROPOLITAN 
SECTION JUNIOR PRIZE WINNER 


Wilcox Company, New York, N. Y.; B. H. 
Edelstein, Works Steel Products Corporation, 
Bronx, N. Y.; and Robert G. Biedermann, 
Hazeltine Electronics Corporation, Little 
Neck, Long Island, N. Y., aJl members of the 
ASME Metropolitan Secion. 


F. D. Cardwell Wins Metropolitan 
Section Junior Prize 


D. CARDWELL, Jun. ASME, research 
- engineer with the Chemical Construction 
Company, New York, N. Y., won first prize 
in a papers competition sponsored by the 
Junior Group of the Metropolitan Section of 
The American Society of Mechanical Engineers. 
Mr. Cardwell’s prize-winning paper, ‘‘Opti- 
mum Tube Size for Shell-and-Tube-Type Heat 
Exchangers,"’ was selected from 15 papers sub- 
mitted in the competition. The caliber of 
these papers was so high that the Selection 
Committee decided to select two of them for 
honorable mention. Glenn R. Fryling, Jun. 
ASME, assistant editor, Combustion Engi- 
neering-Superheater Co., Inc., won honorable 
mention for his paper, ‘‘Professional Adjust- 
ment—A Challenge to the Young Engineer.”’ 
The other paper was ‘‘Poisson’s Ratio Above 
the Elastic Limit,’’ by George Gerard, Jun. 
ASME, instructor, Guggenheim School for 
Aeronautics, New York University, New York, 
i i 
Tulane Graduate 


Mr. Cardwell was graduated from Tulane 


University in 1944 following a varied career in 
industry which began in 1922 when he left the 
University of Missouri, Columbia, Mo., before 
completing work for his degree in mechanical 
engineering. Until 1927 he was employed in 
the design and inspection of railway equip- 
ment. Later he was engaged in the radio and 
refrigerating business and was successful in 
merchandising household refrigeration for 
large apartment buildings. In 1934 he re- 
turned to his first love, mechanical design, and 
worked in the toy industry. With the 
approach of World War II he entered the ship- 
building industry, working out of New Orleans 
La., where he had charge of conversion of 
luxury liners to combat transports, and Jake 
steamers to ocean-going cargo ships. During 
these years Mr. Cardwell enrolled at Tulane 
University on a part-time basis and taking ad- 
vantage of special wartime courses, completed 
his work for his degree in mechanical engi- 
neering. In 1945 he joined the Chemical Con- 
struction Corporation as research engineer. 
working in heat transfer, fluid flow, and stress 





rs 
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analysis. He has developed formulas for the 
calculation of temperatures in a bayonet-type 
heat exchanger, and for the design of bellows- 
type expansion joints. Currently he finds time 
in the evenings to serve as instructor in physics 
at Pratt Institute, Brooklyn, N. Y. 

Mr. Cardwell’s paper is based on the fact 
that annual power cost plus fixed charges vary 
sharply with small changes in tube size in the 
tube-type heat exchangers. He developed 
equations involving such variables as number 
of tubes, length of tubes, tube size, and such 
fixed design factors as rate of flow in shell and 
heat-transfer rates. For each selected length, 
he points out, the total annual cost becomes a 
function of the diameter of tubes alone, since 
the number of tubes is at once determined. 
Hence total area, fixed charges, and power costs 
can be determined. By plotting curves for 
each chosen length, a well-defined minimum 
annual cost is indicated which determines the 
optimum tube size for the particular length. 

Mr. Cardwell’s method is quite flexible be- 
cause, regardless of length of tube considered in 
the calculations, once the optimum tube diam- 
eter is found, a convenient length of tube can 
be selected without affecting total annual cost. 

Presentation of the $25 junior prize to Mr. 


300 Participate in 


Cardwell was part of the ceremonies of Presi- 
dent’s Night in the Metropolitan Section. 
B. H. Edelstein, chairman, Metropolitan 
Junior Group, presided. Other honors be- 
stowed were: Certificate of Award to H. R. 
Kessler, as past-chairman for two years of the 
Metropolitan Section; 50-year membership 
pins to George H. Merrill and William E. 
Reed; and a $10 award to Joseph G. Singer, 
Polytechnic Institute of Brooklyn Student 
Branch Evening School, for his prize-winning 
paper, “‘Influence of Sand Control on Foundry 
Economy,"’ presented at the Region II Student 
Conference. 

Following the presentation of awards, Presi- 
dent Todd spoke on “Sulphur and Its Produc- 
tion.’’ He covered the history and technical 
developments in the sulphur industry of the 
United States, impressing members with the 
scale of mechanical operations involved in 
bringing sulphur to the surface. Mr. Todd 
showed a film which brought out dramatically 
the miles of piping used, the tremendous facili- 
ties for superheating water, and other opera- 
tions which spelled opportunity for the me- 
chanical engineer. Following the President's 
talk, refreshments were served at which time 
members had a chance to meet President Todd 

° 


Pittsburgh Section 


Mechanical-Engineering Conference 


HE 1949 Mechanical-Engineering Confer- 
ence sponsored annually by the Pittsburgh 
Section of The Amercian Society of Mechanical 
Engineers in co-operation with the Engineers’ 
Society of Western Pennsylvania and the Pitts- 
burgh Sections of the Society for the Advance- 
ment of Management and the American Ma- 
terials Handling Society, brought together 
more than 300 engineers from the tri-state 
vicinity of Pittsburgh, to hear papers on ma- 
terials handling in the refractories industry, 
production of synthetic fuels, development of 
aluminum impact extrusion, and other subjects. 
Held at the William Penn Hotel, April 29, 
1949, the conference was concluded by a ban- 
guet during which honors were bestowed on 
members of the ASME Pittsburgh Section. 
James M. Todd, president ASME, addressed 
the conference on *“The Engineer's Contribu- 
tion."" President Todd said that upon the 
engineer falls the responsiblity of keeping the 
production at a level of an estimated 250 
million dollars for 1949. The engineer, he 
said, must manufacture cheaply enough to 
absorb increasing taxes and pay better divi- 
dends to stockholders—must see to it that our 
61 million employees are kept busy at the 
highest wage rates in history, and provide 
employment for 18 million new Americans who 
are to join the labor force in the next decade. 
As part of the banquet ceremonies, the five 
following members of the Pittsburgh Section 
were honored: E. W. Jacobson, design engi- 
neer, Gulf Research and Development Com- 
pany, was presented a Certificate of Award in 
recognition of his services as past-chairman of 
the Section; and ASME Fellow certificates 
were presented to the following: T. E. Pur- 
cell, vice-president ASME Region V; T. G. 


Estep, professor, Carnegie Institute of Tech- 
nology; A. L. Nadai, consulting engineer, 
Westinghouse Electric Corporation, and John 
M. Hopwood, president, Hagen Corporation. 
Mr. Hopwood, who was unable to attend, was 
represented by R. E. Hall, Mem. ASME, direc- 
tor, Hall Laboratories, Inc. 


Synthetic Fuels 


Speaking of the production of synthetic 
fuels, Martin A. Elliott, U. S. Bureau of Mines, 
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Pittsburgh, Pa., told that the U. S. synthetic- 
liquid-fuel potential was 2900 billion barrelss 
and that the country had enormous reserve, 
trom coal, shale, and gas. Since the present 
annual domestic petroleum production was 
about two billion barrels, the country’s liquid- 
fuel supply was assured for many years, he said. 
Emphasizing the magnitude of a largesynthetic- 
fuels industry, Mr. Elliott listed the require- 
ments for a million-barrels per day industry, or 
approximately one sixth of the nation’s present 
daily consumption. Such an industry would 
require a capital investment of nearly nine 
billion dollars, an operating force of 160 thou- 
sand men, and 210 million tons of coal per year 

Statistical quality control, work simplifica- 
tion, and the benefits that can be derived from 
an integrated engineering organization, were 
subjects discussed at the management Session 
Speakers were: Carl Lévy and Phillip Lawler, 
student members, SAM; E. L. Schleusner, 
F. C. Russell Company, Cleveland, Ohio; 
and P. K. Shoemaker, H. J. Heinz Company 
Pittsburgh, Pa 


Mechanized Mining 


A new mechanical-mining machine, 29 of 
which are already in service, was described by 
W.L. Wearly, vice-president, Joy Manufactur 
ing Company. The machine eliminated all 
cutting and blasting and thus contributed 
greatly to mine safety. According to Mr 
Wearly, when properly operated with rc 
quired auxiliary equipment, the machine wa 
capable of mining as much coal in one day with 
a four-man team as could be mined by 56 mer 
working by the old hand-mining methods 
An account of this machine appears on pages 
328-329 of the April issue of MecHanicat 


ENGINEERING. 
Impact Extrusion 


The history of impact extrusion was 
viewed from its introduction into the United 
States about 1870, and the present state of the 


art was described by R. M. Phillips of the 





RECIPIENTS OF HONORS AT PITTSBURGH SECTION OF ASME MECHANICAL-ENGINEERING CON 
FERENCE, APRIL 29, 1949 


(Left to right: T. E. Purcell, Fellow and ~~? 


dent ASME; E. S peranes past-chairman o 
department of mec 


esident, ASME Region V; James M. Todd, presi- 
the Pittsburgh Section; T. G. Estep, Fellow ASME, 
anical engineering, Carnegie Institute of Technology; and A. L. Nadai Fel- 


low ASME, consulting engineer, Westinghouse Electric Corporation.) 
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Edgewater Works of the Aluminum Company 
of America. Impact extrusion was defined as 
the fabrication by a single blow of mechanical 
press of a cuplike shell having essentially a 
forged bottom and extruded side walls. Mr 
Phillips described the dies and punches, type ot 
blanks, lubrication, types of presses, and varia 
tions of design of the extruded products. He 
said it was possible to extrude parts having 
other than a constant wall thickness as long as 
the heavier section was at the open end of the 


yart. 
Among the advantages claimed for the proc- 
ess by Mr. Phillips was its ability to provide a 
one-piece seamless construction possessing the 
characteristics of wrought metal. It was 
capable of producing certain shapes not availa- 
ble, or at least not available at so low a cost 
by other methods. Certain operations could 
be established on an automatic or semiauto- 
matic basis, thus reducing production costs 


Materials Handling 

Manufacture of refractory products was 
eminently one of materials handling in which 
the raw materials must be mined, transported, 
stored, crushed, ground, proportioned, and 
mixed under close control, D. B. Hendryx told 
the conference at its final session. Mr 
Hendryx described the two principal methods 
of refractory-brick manufacture, the old-style 
periodic kiln plant and the tunnel kiln plant 

The following students also presented papers 
P. F. Githens and J. A. Mosley, P. F. Lawler, 
and Carl Lévy, Carnegie Institute of Tech- 
nology; J. F. Coogan, University of Pittsburgh; 
and Robert Price, University of West Virginia 


ASME Executive Commit- 
tee Actions 


MEETING of the Executive Com- 

mittee of the Council was held in 
the rooms of the Society, April 26, 1949 
There were present: James M. Todd, 
chairman; F. S. Blackall, Jr., Forrest 
Nagler, of the Executive Committee; 
J. H. Lawrence (Finance), K. W. Jappe, 
treasurer, A. R. Mumford, vice-president, 
and C. E. Davies, secretary. 


Anti-Pollution Regulations 


Upon recommendation of the Special 
Committee on Anti-Pollution Regula- 
tions, it was voted to authorize formation 
of a Committee on Air-Pollution Controls 
under jurisdiction of the Board on Codes 
and Standards, and to continue the 
present Smoke Law Committee of the 
Fuels Division on its present basis until 
conditions warrant other action as de- 
termined by the Committee on Air-Pollu- 
tion Controls. 

West Virginia Section 

Aftcr considering the suggestion of the 
West Virginia Section that it be allowed 
to incorporate under laws of the state of 
West Virginia as a nonprofit organiza- 
tion, it was decided that no _ useful 
Purpose could be achieved by such action. 
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Legacy to Society 

It was noted that the ASME was one 
of the beneficiaries in the will of Mary E. 
Lewis Greene, wife of Dean Arthur M. 
Greene, Jr.,. Hon. Mem. ASME. The 
sum of money will be received following 
the death of Dr. Greene. 


Appointments 


The following appointments were con- 
firmed: honorary vice-presidents as repre- 
sentatives of the ASME at the First In- 
ternational Civil Engineering Congress 
recently held in Mexico City, Ignacio 
Avilez, Alejandro del Paso, Pedro Mar- 
tinez Tornel, and Carlos F. Marroquin. 

Appointments on Committees and 
Joint Activities recommended by the 
Organization Committee were also ap- 


proved. 





Section Activities 


EPORTS of the following ASME Section 
Meetings were recently at 
Headquarters: 


received 


Baltimore, April 25. Ladies’ Night dinner 
at The Johns Hopkins University. Guests 
were J. M. Todd, president ASME, and P. B. 
Eaton, vice-president, ASME, Region III. 
Professor Eaton presented a certificate to 
Ernest Hanhart in recognition of his services 
as chairman of the Section for the year 1947- 
1948. President Todd showed colored films 
of the New Orleans Mardi Gras. Professor 
Eaton gave a talk on his experiences in China, 
illustrated with a display of Chinese tapestries 
and samples of Chinese handiwork. Attend- 
ance: 100. 

Central Indiana, April21. Speakers: H. B. 
Radcliff and W. J. Hesse, winners of student- 
thesis competition. Subjects: Rotary Camera 
and Rocket Testing, respectively. Atten- 
dance: 122. 

Chattanooga, April 8. Speaker: J. A. Good. 
Subject: Industrial Applications of Television. 
Attendance: 58 

Cincinnati, April 19. Speaker: J. L. Walsh. 
Subject: Industrial Progress Toward Peace. 
Attendance: 70. 

Colorado, April 8. Speaker: C. J. Eckhardt, 
vice-president, ASME Region VIII. Subject: 
Engineering Success in a Changing World. 
Attendance: 130. 

Kansas City, March 14. Speaker: L. V. 
Sorg. Subject: Amazing Molecules of Gaso- 
line, illustrated with film. Attendance: 80. 

April 11. Speaker: S. S. Stine. Subject: 
Manufacture of Jet Engines. Attendance: 95. 

Milwaukee, April 20. Joint meeting with 
Engineers Society of Milwaukee. Speaker: 
R. L. Lee. Subject: Engineering, Man to 
Man. Attendance: 200. 

Nebraska, April 1. Stag party sponsored by 
Wray M. Scott and held at his plant. All 
Nebraska sections of the national engineering 
societies, and the Omaha Engineers Club par- 
ticipated. Demonstration of bending and 
testing of large pipe, and showing of a Bab- 
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cock-Wilcox film on steam. Attendance: 132. 

New Orleans, April 7. Joint meeting with 
ASME student branch, Tulane University. 
Attendance: 89. 

Philadelphia, April 26. Speakers: M. J. 
Leonard and C. Bary. Subjects: Principles of 
Heat-Pump Operations and Residential Heat 
Pumps, respectively. Attendance: 141. 

Schenectady, April 21. Joint meeting with 
Rensselaer Polytechnic Institute student 
branch. Speaker: H. B. Hansteen. Subject 
Nuclear Energy and Its Applications. At- 
tendance: 110. 

South Texas, JuntorGroup, Aprill4. Speaker: 
G. H. Johnson. Subject: Offshore Drilling 
Operations illustrated with technicolor film. 
Attendance: 45. 





ASME Sections 
Coming Meetings 


Anthracite-Lehigh Valley: June 24. Not 
determined (Section Meeting). 

Atlanta: June 10. East Lake Country Club. 
Cocktails, dinner, and dancing at 6 p.m. 
A. C. White in charge of program. 

Minnesota: June 1. Annual University 
Night and Student Awards dinner. Speaker 
to be announced. 

Peninsula: June. A general outing 

San Diego Sub-Section (Southern California 
Section): June 15. San Diego Women’s Club. 
Open Forum: Technical Subjects. Chairman: 
M. G. Northrup. 

June 29. Inspection trip through the new 
San Diego Sewage Disposal and Treatment 
Plant. Conductor: E. R. Prout. 

Southern California: June 1. Professional 
Division, 601 West 5th St., Los Angeles. Sub- 
ject: 1950 Section Activities, by J. S. Earhart. 

June 1. Hydraulic Division, California 
Institute of Technology, Pasadena. Subject: 
Automatic Control Valves, by R. E. Hemborg. 

June 8. Photographic Division, 955 North 
Mansfield Ave., Hollywood. Subject: Manu- 
facturing and Application of Varitron Camera, 
by J. Beattie. 

June 8. Steam Power Division, 601 West 
5th St., Los Angeles. Subject: Steam Power- 
Plant Problems, by R. E. Barton. 

June 8. Management Division, Alexandria 
Hotel, Los Angeles. Dinner at 7 p.m. Sub- 
ject: Administrative Policies, by E. Favary. 

June 8. Hydraulic Division, California 
Institute of Technology, Pasadena. Subject: 
Pump-Installation Design, by P. Brown. 

June 10. Materials Handling Division, Long 
Beach Harbor tour, Pier Point Landing. 
Speaker: A. K. Maddy. 

June 15. Hydraulic Division, California 
Institute of Technology, Pasadena. Subject: 
Process and Refinery Piping, by A. H. Alex- 
ander. 

June 16. Heat-Transfer Division meeting. 
8 p.m. California Aeronautical Institute, 
Glendale, Calif. Subject: | Heat-Transfer 
Problem in Liquid-Propellent Rocket. Speaker: 
R. Gordon. 

June 17. Production Engineering Division, 
Ontario Works of General Electric Company, 
field trip, conducted by F. E. Finlayson. 








J. Calvin Brown. 


544 


June 22. Hydraulic Division, California en route to San Francisco Semi-Annual Meet- 
Institute of Technology, Pasadena. Subject ing. 
Hydraulic Circuits, by F. Mattell. June 24. Field trips: As selected by guests 

June 22. General Division, Maytair Hotel, — en route to San Francisco Semi-Annual Meeting. 
Los Angeles. Registration. Welcome by June 29. Hydraulic Division, California 
Institute of Technology, Pasadena. Subject: 
Heat Transfer and Fluid Writing of Engineering and Construction 
Specifications, by A. Hunter 

June 27-30. Semi-Annual National Meet- 
ing, San Francisco. 

Youngstown: June. Annual Picnic. 


June 22 to 24. 
Mechanics Division, University of California, 
Berkeley. Subject: Annual Institute, Presen- 
tation 22 papers. 

June 23. Field trips: As selected by guests 





Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which operates in co-operation with the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 


This Service is available to members and is operated on a co- 


operative nonprofit basis. In applying for positions advertised by the Service, 
the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 
rates as listed by the Service. These rates have been established in order to 
maintain an efficient nonprofit personnel service and are available upon 


request. 
columns. 


This also applies to registrants whose notices are placed in these 
Apply by letter, addressed to the key number indicated, and mail 


to the New York office. When making application for a position include 

six cents in stamps for forwarding application to the employer and for return- 

ing when necessary. A weekly bulletin of engineering positions open is availa- 

ble to members of the co-operating societies at a subscription of $3.50 per 
quarter or $12 per annum, payable in advance. 


New York 
8 West 40th St. 


MEN AVAILABLE! 


Mecuanicat Enoinerr, graduate, BME, 32, 
single, desires position with industrial firm not 
requiring specialized experience. Has me- 
chanical aptitude, writing ability, experience 
in mechanical inspection. Willing to travel. 
Immediately available. Me-416. 

Mecuanicat Enoringsr, 26, BSME, PG, IE. 
Two years’ experience gas-production and 
power-plant construction administration. 
Prefers operation or production work in manu- 
facturing field. Presently residing New York, 
Will relocate northeast United States. Me- 
417. 

Mecuanicat, Cuter or DeveLopMent ENGI- 
ngER with long experience in design and de- 
velopment in hydraulics, printing and binding, 
valves, and engineering specialties. Middle or 
Southwest. Graduate University of Illinois. 
Me-418. 

Assistant TO PLANT MANAGER OR TO PLANT 
Enornegr, mechanical graduate, PE license. 
Metalworking, research, production control, 
administration, supervision, cost studies, re- 
ports, government contracting, plant surveys, 
steam-power plants. Me-419. 

Mecuanicat Encinger, 28, BS, married; 
two and a half years project engineering of 
electromechanical equipment, two and a half 
years manufacturing planning of telephone 
cable, a year of naval-machinery design. Will 
relocate. Me-420. 

Mecuanicat ENGINEgR, graduate, June,1949, 
BME, NYU. Single. Desires position with 


1 All men listed hold some form of ASME 
membership. 





Chicago 
84 East Randolph Street 


Detroit San Francisco 
100 Farnsworth Ave. 57 Post Street 


future in design and development. Willing 
to work anywhere in the U.S. Me-421. 

PLant or Propuction ENGingegr, 30, ME 
graduate, married. Seven years’ supervisory 
experience in operation, production, cost 
analysis, plant maintenance and design, job 
estimating, and industrial-plant construction. 
Desires permanent position in U. S. A. Me- 
422. 

MeEcHANICAL ENGINEER, Over 20 years’ su- 
Pervisory experience in machine design and 
development; well-grounded in all phases of 
precision manufacture desires responsible posi- 
tion in the east. Me-423. 

INpusTRIAL ENGIngER, 26, BME. Three 
years’ experience. Managed a manufacturing 
plant. Successful record in production, com- 
pany-union negotiations, time study, methods, 
and setting up production lines. Willing to 
travel., Me-424. 

Recent Grapuate, 23, BSME, June 1949. 
University of Connecticut. Summer experi- 
ence in design. Interested in design, power 
work, or production. Location immaterial, 
will consider foreign employment. Me-425. 

Executive OR ADMINISTRATIVE ASSISTANT. 
Mechanical engineer, 48. Diversified experi- 
ence in utility and manufacturing management 
including operation, production, standard 
costs, controls, planning. Large or small 
company. Me-426. 

Prorgssor of applied mechanics for courses in 
dynamics, vibrations, stress analysis, elas- 
ticity, ductility, theory of stability, plates and 
sheets, machine design, etc. Twenty years’ 
experience teaching and industrial research. 
Me-427. 
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Recent Grapuarte, mechanical engineer, 25, 
married, with extensive celectrical-control 
background, and experience in maintenance, 
desires challenging position. Will accept 
position anywhere in U. S., or foreign country 
if wife can accompany. Me-428. 

Starr Executive, ten years’ comprehensive 
experience in manufacturing, engineering, 
administration, and top-management plan- 
ning and control. Registered industrial engi- 
neer. Mechanical-engineering degree and 
graduate work in business administration. 
Me-429. 

Erriciency Power-PLtant ENGINngEgR, 23, 
single, BSME, plus operating certificates. 
Studying for master’s degree in industrial 
engineering. Experience in testing equip- 
ment, water treatment, preparing operating 
reports, instrument maintenance. New York- 
New Jersey area. Me-430. 

MecuanicaL ENGINEER, 35, married, with 
thirteen years’ experience including eight 
years developing aircraft, hydraulic, and 
pneumatic equipment, three years’ experience 
with industrial automatic controls. Desires 
responsible position. California or eastern 
United States. Me-431-458-D-7. 

MecuanicaL ENGingger, 27, single, six 
years’ experience in design and application of 
heavy equipment, piping, machine-shop prac- 
tice, rotary and special handling equipment, 
etc. Desires position of design or administra- 
tive nature. Me-432. 


POSITIONS AVAILABLE 


Founpry Saces MANaGpr, not over 45, with 
gray-malleable and steel-foundry experience, 
and background in metallurgical or mechanical 
engineering for Midwestern production foun- 
dry. $12,000-$16,000. Y-2342. 

AssistaNT Works Manacer, 35-45, engi- 
neering graduate, with heavy-machinery pro- 
duction experience, including broad job-shop 
practice, to take charge of methods, time 
study, controls, materials handling, heat-treat- 
ment, inspection, laboratories, etc. $7200 
$8400. New York metroplitan area. Y-2348 

Mecuanicat ENGINgEgR, graduate with sev- 
eral years’ experience in chemical-plant engi- 
neering (not pilot plant). Duties will include 
design, layout, and engineering supervision of 
field work. $4500. West Virginia. Y-2350 

Prant Enaineer to take charge of mainte- 
nance and operations of three sugar mills 
Knowledge of steam power plants desirable. 
Experience in Latin-American countries 
Must speak Spanish. $10,000. Cuba. Y- 
2361. , 

GeneraL Manacer, 40-50, enginecring 
gtaduate, with broad experience on electro- 
mechanical devices, to take charge of precision 
aircraft products plant. $10,000-$12,000 
Northern New England. Y-2376. 

Enoinzers. (4) Manufacturing engineer, 
38-50, preferably mechanical graduate, with 
several years’ experience in designing tools, of 
equipment, processing, cr estimating, ma- 
chine-shop and sheet-metal fabricated itcms. 
Experience in time study, wage-rate work, ctc. 
Work will include tooling, processing, and 
methods, equipment, facilities, plant layout, 
etc. (6) Materials engineer, 32-45, preferably 
industrial-engineering graduate. Should 
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PENNSYLVANIA POWER 


Vicks JAKWAVS 


FOR HIGH PRESSURE TRAPPING 
_OF SOOT BLOWER PIPING 





















Add the name of Pennsylvania Power 
the list of utilities using Yarway Integ 
Impulse Steam Traps for high pressure se 


pany to 
giner 








On this installation at the modern Newcast 
Yarway traps are doing a good job... as they 4 
hundreds of high pressure plants including somé 
the hottest steam lines in the country. Yarway Supé 
Pressure Traps meet all requirements on pressures 
up to 1500 psi. They have ample capacity when 
system is being “warmed up”... yet will handle 

h relatively small amounts of high temperature conden- 

sate without losing prime. In presence of dry or 

superheated steam the trap valve closes. 


Small size simplifies installation. No special supports 
i needed. Integral strainer feature protects against 
scale and rust, makes maintenance easier. 


Yarway Integral Strainer Traps have the same sim- 
plicity of operation as standard Yarways—only one 
) moving part, a small stainless steel, heat-treated valve. 





Over 600,000 Yarway Impulse Steam Traps have 
i been bought in only 12 years. 





Write for Yarway Steam Trap Bulletin T-1739. 





YARNALL-WARING COMPANY Yarway Super-Pressure Integral Strainer Impulse Steam Traps 
s 108 Mermaid Ave., Philadelphia 18, Pa. installed on soot blower drain lines at Newcastle Plant. 
Y- 
ng = 
- The Yorway Super-Pres- 
0 sure Integral Strainer 
| Impulse Trap. Trap valve 
ef seats on solid stellite 
ith insert in welded-in 
or stainless steel seat ring. 
na- 
ms 
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put, 
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know technique of scheduling work through a 
factory. Should know procedures of requisi- 
tions and scheduling purchased materials into a 
manufacturing plant, etc. Should be able to 
evaluate information in such a way as to fore- 
cast market trends. Duties will include plan- 
ning and scheduling, inventory control and 
movement of materials. (c) Plant manager 
35-45, mechanical, electrical, refrigeration, or 
industrial graduate, with several years’ experi- 
ence in management of an industrial-manufac- 
turing operation with both process and me- 
chanical features large enough to have provided 
real responsibility and broad industrial experi- 
ence. Some experience with punch press, 
brake, welding, genera] machine shop, paint- 
ing, assembly, plant maintenance, or toolroom 
operation. Experience in plant management 
including all phases of administration 
Ability to achieve high quality at low cost 
$9000-$10,000. New Jersey. Y-2414. 

Desicngers-DrarrsMEN, mechanical, for lay- 
out of steam-piping systems and conveyers. 
Should have at least five years’ experience in 
large high-pressure steam power plants. 
$5200. Pennsylvania. R-5264(b). 

Desicner (assistant chief engineer) me- 
chanical graduate, experienced with intricate 
precision machinery, preferably with Diesel 
experience. Should be sound mathematically, 
and have knowledge of hydraulic controls. 
Will engage in design of fuel-injection pumps 
for a manufacturer. $7200. Illinois. R- 
5619. 

Cuisr Encinegr (design) mechanical back- 
ground, with ten to fifteen years’ experience in 
machine design. Will supervise engineering 
department of three engineers and three drafts- 
men for a manufacturer of steel and sheet- 
fabricating machinery. $7000. Illinois. R- 
5624. 

Project Encinger, mechanical, experienced 
in building-construction field, capable of 
independently handling all phases of design, 
specification writing, and supervision of heat- 
ing, ventilating, air conditioning, plumbing, 
and electrical installations in connection with 
design and erection of university building 
campus. Salary open. Illinois. R-5632. 

Estimator, (boiler setting) mechanical 
backround, completely informed regarding 
use of unit cost and job estimation as applied to 
refractories used in boiler construction and 
setting. Will be concerned with plastic re- 
fractories as opposed to tile and firebrick 
setting for an international company which 
controls operations from mining through 
manufacturing materials, engineering work, 
construction, and boiler setting. Salary open. 
Illinois. R-5653. 

Desioners (machine tool) mechanical back- 
ground. Will be engaged in high-power pre- 
cision horizontal boring, drilling, and milling 
machines, a precision product in the heavy- 
machine-tool field for a manufacturer of table, 
planer, and floor types in all sizes. Salary 
open. Midwest. R-5656. 

Inpustriat-MetHops ENGINEER, graduate, 
with proved ability for job-shop operation. 
Must possess a background to establish work 
and cost standards, and procedure. A college 
degree and ten years’ practical experience is a 
prerequisite. Salary commensurate with 
ability. Illinois. R-5662. 
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Candidates for Membership and Transfer 
in the ASME 


7. application of each of the candidates 
listed below is to be voted on after June 
25, 1949, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 
the secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election: Re = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 


For Member, Associate, or Junior 


Aaron, Francis J., Sharon, Pa. 
Apams, Lzo, Brooklyn, N. Y. 
ALLEN, Frank J., York, Pa. 
Anprews, Witu1aM, Houston, Texas 
BaynuaM, Rosert S., Portland, Ore. 
Bgare, Gene K., Chicago, Ill. 
Beit, Cuarces O., Chattanooga, Tenn. 
BirnserG, ZinGEt C., Youngstown, Ohio 
Brock, Donatp L., Girard, Ohio 
Born, Orsy C., Aurora, III. 
Brown, Howarp F., Waukegan, III. 
Brozex, Joun S., West Haven, Conn. 
Caroruers, T. E., Los Angeles, Calif. 
CuristMan, WituiaM J., Williamsport, Pa. 
Copy, Witu1aM F., Chicago, Ill. 
Cooper, WitttaM E., W. Lafayette, Ind. 
Corizzo, Vincent P., Brooklyn, N. Y. 
Curr, K., Zurich, Switzerland 
Danytuxe, Osrap, Philadelphia, Pa. 
Davis, O. B., Charleston, W. Va. 
Davis, Ratpx C., Chicago, Ill. 
Decxer, WittiaM H., Whiting, Ind. 
Demirjian, Georoe, Schenectady, N. Y. 
Dexter, Rosert Gorpon, Boston, Mass. 
Dicxey, Ciarencs E., Sterlington, La. 
Drent, Gsorcs S., Lancaster, Pa. 
Dierz, Cuarzes E., Newark, N. J. 
Dixon, Lioyrp A., Jr., DuBois, Pa. 
Dixon, Troy R., Los Angeles, Calif. 
Dogrr, Rosert Epwin, New Haven, Conn. 
Drinker, Pemperton H., Philadelphia, Pa. 
Epn18, Rosert Lewis, Baton Rouge, La. 
Epwarps, Witt1aM H., Rumson, N. J. 
Exis, Ropert M., Kansas City, Mo. 
Farster, Hans, Honolulu, Hawaii 
Farquuar, Haroxp F., Wilmington, Ohio 
Fercuson, Douctas E., Kansas City, Mo. 
FERNANDEZ, JouNn P., New Orleans, La. 
Finck, Paut A., St. Charles, Mo. 
Firtu, Cyrit, Youngstown, Ohio 
FLANIGAN, Frank McCuesney, Gainesville, 
Fla. 
Fiopen, Joun G., Rockford, Ill. 
Fortune, J. R., Jr., Detroit, Mich. 
GarTLanp, Wo. Lincoin, Youngstown, Ohio 
Gorpon, Mason L., Los Angeles, Calif. 
Grar, Francis E., Birmingham, Ala. 
Grirrin, Dupzey E., Tulsa, Okla. 
Grover, Auten C., San Francisco, Calif. 
Heap, Gsorce W., Jr., Macon, Ga. 
Hitiman, Arsert, Brooklyn, N. Y. 


Hinojosa, O. N., Chicago, III. 
Hirscurigcp, Frirz Danigt, Chicagy, II! 
Hotpuusen, James S., Minneapolis, Mino 
Homes, Harry R., Manhattan, Kan. 
Hoover, Merze L., Morgantown, W. Va. 
Hosokawa, WixtiaM T., Cleveland, Ohio 
Hucutett, Luoyp J., New York, N. Y. 
Jacoss, Mirruin S., Pittsburgh, Pa. 

James, Cuartes C., New York, N. Y. 
Jounson, Suwney P., San Francisco, Calif 
Jongs, G. Ranpowpn, Leaside, Ont., Can. 
KANNIANINEN, H. A., St. Albans, W. Va. 
KaurMan, Everett S., Elizabeth, N. J. 
KegatinG, Pigrce V., Chicago, III. 

Kern, Kennetu C., Los Angeles, Calif. 
Kirkianp, W. G., Huntington Park, Calif 
Kramer, R. J., Jr., Columbus, Ohio 
Kvuesrer, Cart A., Baldwin, N. Y. 
Lemos, Atsert J., Hinsdale, Ill. 

Livera, Pau, Newark, N. J. 

Lomparp, Danigt, Youngstown, Ohio 
Matacnh, Kennetu W., Baltimore, Md. 
Mannio, Pexxa, Helsinki, Finland 
Marquarprt, R. I., Portland, Ore. 
Marucci, Satvapor, Bronx, N. Y 
Mattison, Artuur M., Jr., Rockford, III 
Maxrigip, C. N., San Francisco, Calif 
McDowe tt, L. D., Chicago, Ill. 
McKissocx, Georce D., Gainesville, Fla 
McKnicut, Georce W., Philadelphia, Pa 
Mettow, Georce E., St. Louis, Mo. 
Mitts, Donatp C., Youngstown, Ohio 
Murray, C. R., Park Ridge, Ill. 

Myers, Ivan G., Everett, Wash. 

Nixsson, Ernar W., Youngstown, Ohio 
O'Conne it, Patrick W., Royal Oak, Mich 
Parsons, C. W. S., Beverly Hills, Calif 
Penicuet, F. M., New York, N. Y. 
Perxins, Oricen S., Hales Corners, Wis 
Quinn, GzorGe Ciemence, Jr., San Francis 


Calif. 





Rappaport, SicMunD, Durham, N. C. ] 
Rencuer, Epwin R., Jr., Mobile, Ala 
Riacs, Orvar W., Michigan City, Ind € 
Roserts, Epwarp A., Pullman, Wash. 
Rorrer, Joun, Passaic, N. J. c 


Rozycx1, Raymonp V., Cloquet, Minn. 
Rupxin, Donacp A., Linden, N. J. 
Rurrin, Jay B., New Orleans, La. ° 


Ruts, Bruce H., Pasadena, Calif. i 

Saxsena, G. B., London, England li 

Scuumann, Cuarzes P., El Segundo, Calif 

Semier, Roseat Cuas., Phillipsburg, N. J. 0 

Senxus, Wacter F., Chicago, Ill. 

Suaw, Cuartes Gorpon, Vancouver, B. ¢ ] 
Can. 


Suaw, Hayuerr B., Pittsburgh, Pa. 
Suerrigtp, Mitton B., Lombard, III. 
Surorr, E. R., Bhaunagar Para, Kathiawé 
India 
Suwwey, James E., Portland, Ore. 
Smita, F. Bernarp, Philadelphia, Pa 
Soromon, WitiaM J., Youngstown, Ohio 
Stormont, R. J., Saginaw, Mich. 
Strasser, Joun D., El Cerrito, Calif. 
Swanson, Ernest N., Cranston, R. I. 
Swanton, Deang M., New York, N. Y. 
(ASME News continued on page 54) 
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(RIGHT) 

Type RCD Rotary Pos- 
itive Blower, used for 
conveying. Capacity 


GIVES You Mbitighit 


Centrifugal or Rotary Positive? Which type of air or gas 
handling equipment is best suited to your needs? The 
answer depends upon the specific job—and you'll get the 
cold, unbiased facts from R-C dual-ability. 

We can give you this dual choice because we build both 
—and we are the only blower manufacturers who do so. 
Further, our range of sizes, capacities, pressures and other 
characteristics is so wide that we can usually match or very 
closely approximate even exacting specifications. 

By such fitting of equipment to the requirements of the 
job. you get superior performance, dependability and long 
life from your R-C units—the natural result of 95 years 


of blower-building experience. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


906 Michigan Avenue, Connersville, Indiana 


ANSWERS 


FOR HANDLING GAS OR AIR, 
CALL ON R-C dual-ability 


Roots-Connersville builds the 
most extensive line of gas or air 
handling equipment. 


Centrifugal and Rotary Positive 
Blowers, Exhausters, Boosters 
. 
Rotary Liquid and Vacuum Pumps 
* 
Positive Displacement Meters 
© 
Inert Gas Generators 
® 
Send for descriptive bulletins or 
write us details of your specific 
requirements, 


~~ AoTs-(ONNERSVILLE 


BLOWERS » EXHAUSTERS + BOOSTERS - LIQUID AND VACUUM PUMPS - METERS INERT GAS GENERATORS 
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Sweeney, Epoar J., Phoenix, Ariz. 

Tayuer, F. E., Jr., Grosse Pointe, Mich. 
Tayrztor, Grorcse W., Oak Ridge, Tenn. 
Tore, J. P., Baltimore, Md. 

Tone, Rosert W., Nottingham, England 
Uximann, Joun E., Forest Hills, N. Y. 

Van Assett, Haroip, Grand Rapids, Mich. 
Vauocuan, Ausrey W., Jr., Seattle, Wash. 
Watter, H. K., Corner Brook, Newfoundland 
Wanpverer, Epwarp T., New Kensington, Pa. 
Warr, Joun W., Chicago, Ill. 

Warner, O. W., Pittsburgh, Pa. 

Wrrcner, Tuomas H., Falls Church, Va. 
Wrioar, F. S., Kingsport, Tenn. 


CHANGE IN GRADING 


Transfer to Member 

Anpres, W. A., Minneapolis, Minn. 
Bogtricsr, Russet: Wo., Glen Ridge, N. J. 
Day, Emmett Expert, Seattle, Wash. 
Hopexinson, Gsorce A., Newark, N. J. 
Irwin, Joann S., Yonkers, N. Y. 

Linpquist, Etmo G., Sandwich, IIl. 

Lusk, James B., W. Lafayette, Ind. 
Marquis, Donatp Hatt, Schenectady, N. Y. 
McCuesney, Irvin G., Rochester, N. Y. 
Mircuett, WittiaM Fisn, Philadephia, Pa. 
Muster, Lester A., Dallas, Texas 
Puiturs, Henry W., New York, N. Y. 
Sanporrr, Paut E., Burbank, Calif. 
Weiner, Cart Brrcn, Shreveport, La. 
Woop, Ernest P., Webster Groves, Mo. 


Transfers from Student Member to Junior. . 400 





Obituaries 


Bertrand Robson Torsey Collins 
(1866-1949) 


BertTRAND R. T. Coxtins, retired mechanical 
engineer, died March 3, 1949, at his home in 
Princeton, N. J., following a lengthy illness. 
Born, York, Me., Nov. 10, 1866. Parents, 
Rev. John and Laura Smith (Horne) Collins. 
Education, Fryeburg (Me.) Academy; BS, 
Massachusetts Institute of Technology, 1888. 
Married Katherine Greer, 1900. Jun. ASME, 
1891; Mem. ASME, 1901; Fellow ASME, 
1947. Served on Power Test Codes, Complete 
Steam Power Plants Committee No. 11, 1925- 
1930. Survived by his wife and three daugh- 
ters, Dorothea, Princeton, N. J., Mrs. Elden 
C. Mayer, Beaver Dam, Wis., and Mrs. James 
R. Hughes, Utica, N. Y.; a sister, Viola T. 
Collins, Waldo, Fla.; and three grandchildren. 


Fred Brainard Corey (1869-1949) 


Frep B. Corry, retired mechanical and elec- 
trical engineer, died March 20, 1949. His 
home, Stony Knoll, was in Barberton, Ohio. 
Born, Homer, N. Y., Sept. 28, 1869. Parents, 
David Brainard and Frances M. (Benedict) 
Corey. Education, Homer (N. Y.) Academy; 
ME, Cornell University, 1892. Married 
Caroline L. Heberd, 1894, who died in 1932; 
children, Dr. Robert B., and Dr. Edward L. 
Corey. Jun. ASME, 1894; Mem. ASME, 1900. 


Alvin Bartholomew Einig (1884-1949) 


Atvin B. Ernia, general manager and direc- 
tor, Motch and Merryweather Machinery Co., 


Cleveland, Ohio, died at St. Vincent's Hos- 
pital, Cleveland, Ohio, Feb. 27, 1949. Born, 
Defiance, Ohio, Aug. 9, 1884. Parents, Macey 
Bartholomew and Julia (Reedy) Einig. Edu- 
cation, BSME, Case Institute of Technology, 
1907. Jun. ASME, 1912; Assoc. ASME, 1921; 
Mem. ASME, 1935. Served on the Executive 
Committee, Cleveland Section, 1940-1941. 
He was unmarried. Survived by his mother 
and a sister, Mrs. Willam H. Keller, Canton, 
Ohio; and two nephews, Dr. Karl W. Keller, 
Canton, Ohio, and Walter T. Einig, Atlanta, 
Ga. 


Clarence Raymond Green (1916-1949) 


Crarence R. Green, engineering assistant, 
mechanical-production department, The De- 
troit Edison Co., Detroit, Mich., died of pro- 
gressive spinomuscular atrophy Jan. 20, 1949, 
after a lengthy illness. Born, Ann Arbor, 
Mich.,June6, 1916. Parents, Raymond A. and 
Fannie (Thompson) Green. Education, BSE, 
University of Michigan, 1937. Married Agnes 
Steere, 1939. Jun. ASME, 1937. Survived by 
wife and three sons, Raymond C., James R., 
and George E. 


Hiram A. Holzer (1876-1949) 


Hiram A. Houzer, president, United lron 
Works Co., Pittsburg, Kan., died March 27, 
1949. Born, Girard, Kan., in 1876. Parents, 
Charles August and Emma Estella (Adsit 
Holzer. Education, BSME, Kansas State 
Agricultural College, 1899. Married Bessic 
May Bever, 1901, by whom he is survived. 
They had no children. Mem. ASME, 1921 


Alexander Grant McGregor (1880- 
1949) 


A. Grant McGrecor, consulting mechani- 
cal engineer to the Chester Beatty Group of 
Mining Companies, London, England, since 
1927, died March 4, 1949. Born, Raymond, 
Kan., March 1, 1880. Parents, Donald and 
Ada A. (Cole) McGregor. Education, BSME, 
University of Montana, 1902. Married Beula 
M. Morgan, 1905; children, Grant Morgan, 
Donald Thomas, John Porter, and James 
Bennett. Married 2nd, Harriet Rankin Sed- 
man, 1935. During World War II he was con- 
sulting engineer to British Ministry of Aircraft 
Production and to Nonferrous Mineral Develop- 
ment Control. Jun. ASME, 1905; Mem. 
ASME, 1912. 


Rupert Chester Perry (1882-1948) 


Rupert C. Perry, mechanical engineer, U. S. 
Time Corp., Middlebury, Conn., died Nov. 27, 


1948, at his home in Waterbury, Conn. 
Born, Brookfield, Conn., May 19, 1882. Par- 
ents, Theodore and Frances (Osborne) Perry. 
Education, Curtis Academy; the American 
School of Correspondence; and supplementary 
courses. Married Jessie Wakem, 1903, who 
surviveshim. They had nochildren. Assoc. 
ASME, 1921; Mem. ASME, 1935. 


Edward Arthur Robinson (1881-1949) 


Epwarp Artaur Rosinson, consulting 
engineer, Portland, Ore., died Feb. 14, 1949. 
Born, Dayton, Ohio, June 14, 1881. Educa- 
tion, Boise (Idaho) High School; one year, 
University of Oregon. Mem. ASME, 1941. 


MECHANICAL ENGINEERING 


Walter Cooper Sanders (1893-1949) 

Watter Cooper Sanpers, general manager, 
railroad division, Timken Roller Bearing Co., 
Canton, Ohio, died Feb. 13, 1949. Born, 
Cedartown, Ga., Feb. 4, 1893. Parents, Joel 
Harris and Ora (Sewell) Sanders. Education, 
Cedartown (Ga.) public schools; Mercer 
University, 1915. Married Margaret Eliza- 
beth Taggart, 1928; children, Walter C., Jr., 
and James T. Jun. ASME, 1917; Assoc. 
ASME, 1920; Mem. ASME, 1935; Fellow 
ASME, 1947. 


John Stadler (1874-1948) 


Joun Stapcer, member of the firm of Stadler, 
Hurter and Co., Montreal, Canada, died in 
March, 1948. Born in Bavaria, Germany, 
April 2, 1874. Education, diploma in engi- 
neering, Polytechnic Institutes of Munich and 
Mittweide, Germany. Mem. ASME, 1920 


Stanley Strenger (1918-1949) 


STANLEY STRENGER, engineer, and a partner 
in the building concern of Joseph Strenger and 
Son, Bronx, N. Y., died at the Manhattan 
General Hospital, New York, N. Y., March 15, 
1949. Born, New York, N. Y., Dec. 7, 1918. 
Parents, Joseph and Lina (Kalmus) Strenger. 
Education, AB, Columbia University, 1939; 
BS, Columbia University, 1940; MME, New 
York University, 1943. Member Phi Beta 
Kappa and Tau Beta Pi. Married Bette 
Kaplan, 1942. Jun. ASME, 1943. Survived 
by his wife and two children, Holly and 
Laurie; and his father, Joseph Strenger, with 
whom he was associated in business. 


William Henry Wilson (1891-1948) 


Wittiam Henry Wirson, mechanical engi- 
neer and owner of the Chattanooga Button and 
Badge Manufacturing Co., died at his home ia 
Chattanooga, Tenn., Dec. 23, 1948. Born, 
Louisville, Ky., Dec. 7, 1891. Parents, 
William Henry and Rosalind (Holland) 
Wilson. Education, public schools of Louis 
ville; ICS; and extension courses, University 
of Wisconsin. Married Constance Massey, 
1913. Mem. ASME, 1941. Survived by his 
wife and daughter, Mrs. Noel C. Hunt, Jr., 
Chattanooga, Tenn. 


Albert Carroll Wood (1874-1949) 

Axsert C. Woop, consulting engineer, died 
in his home a: Philadelphia, Pa., March I}, 
1949, of acoronary occlusion. Born, Fayette 
ville, Ark., Feb. 21, 1874. Parents, Harvey 
Doak and Annette (Dickerson) Wood. Educ 
tion, BSME, University of Arkansas, 189 
Married Anna Sarah Powell, 1911. Receive 
an honorary DS degree, University of Ark 
Sas, 1943. Jun. ASME, 1894; Assoc. A SMI 
1900; Mem. ASME, 1904; Fellow AS ff 
1943. Served on Power Test Codes Tech 
cal Committee on Definitions and Values, 19 
Committee on Manual of Practice, 1947. 
vived by wife; they had no children. 


Augustus Wood (1869-1948) 
Avucustus Woop, retired consulting 
neer, died in 1948. Born, Batavia, N. ¥ 

Jan. 29, 1869. Parents, Edward F. and 
J.CJumphery) Wood. Education, ME, Come 
University, 1891. Married Grace E. (0 
1902; children, Frederick C., Robert B., 
and Charles Cole. Mem. ASME, 1901. 


ASME Ns 





